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[rR] 1 Takeda Riken Industry Co., Ltd. 


WARRANTY 


Takeda Riken product is warranted against defects in material and 
workmanship for a period of one year from the date of delivery to 
original buyer. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from im- 
proper or inadequate maintenance by buyer, unauthorized modification 
or misuse, accident or abnormal conditions of operations. 

No other warranty is expressed or implied. Takeda Riken specifically 
disclaims the implied warranties of merchantability and fitness for a 
particular purpose. 

Takeda Riken shall not be liable for any special incidental or conse- 
quential damages, whether in contract, tort or otherwise. 
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CHAPTER 1 
GENERAL 


1-1 Introduction 

The -TR-4122B Spectrum Analyzer is a three- 
power source instrument covering a wide fre- 
quency range from 100 kHz to 1,500 MHz. This 
analyzer has a wide measuring range from a 
broad band of 100 MHz/div. to narrow band of 
2 kHz/div., low noise level, and wide dynamic 
range. The incorporated tracking generator and 
frequency counter enable direct viewing of fre- 
quency characteristics and frequency measure- 
ment of such like a mixed signal. 

The -TR-4122B Spectrum Analyzer guarantees a 
90 dB dynamic range for the measurement of 
frequency characteristics of a four-terminal net- 
work of various filters (using tracking generator), 
amplifier, and cable. Display on 100 dB CRT 
graticule helps the observation of filters having 
high attenuation. Measurement of 3 dB loss or 
ripple characteristics, etc. are also possible using 
“VERT. MODE”, 2dB/DIV., LINEAR, facili- 
tating the correct adjustment and inspection. 
Finally, with the wide dynamic range of average 
noise level below —85 dBm, residual spurious 
response below —100 dBm, and distortion spuri- 
ous response below —70 dBm for an input of 
-30 dBm, plus the employment of an IF filter 
superior in selectivity, the analysis of low 
spurious signal content is easy. 


1-2 Feature 

1. An IF filter superior in selectivity is employ- 
ed, contributing to an outstanding increase 
in frequency resolution. 

2. An auto scan function is incorporated, 
which enables the selection of optimum 
band width and a scanning time simply by 
changing the scanning width. 

3. A 100 dB CRT graticule makes it easier to 
see frequency characteristics above 80 dB. 

4. A tracking generator and frequency counter 
are incorporated, enabling the measurement 
of frequency characteristics of a four-termi- 
nal network of various filters, amplifiers, and 
cables as well as the high-sensitivity and 
selective measurement of frequency in a 
mixed signal. 


5. -TR-1927 battery pack (accessory) allows 
measurement where an AC power supply is 
not available. 


1-3 Accessories 

Standard accessories supplied together with the 
instrument are listed below. Please check the 
items and quantity on delivery. 


(1) Input cable MI-O2 ........... 2 
(2) Input cable MI-04 ........... 2, 
(3) Connection cable MC-61 .......... 1 
(4) NP-BNCJ adaptor JUG-201A/U..... 2 


(5) Fuse 1 A (Slow Blow)... 2 
(0.5 A for AC 200 V specification) 


(6) Hexagonal wrench 3mm/4mm .. 1 each 
(7) Instruction manual................. ] 
(8) Filter (Light blue) MSP-0127-0133-6.. 1 
(9) CRT hood -TR-1656 ........ ] 
(10) Front cover  —_..... eee eee. 1 
(11) Adjustment board CY-822.......... 1 


1-4 Specification 

Electrical performance and general specification 
of -TR-4122B are shown in Table 1-1. The 
specified electrical performance applies to the 
power supply AC 100 V +10% and to the en- 
vironmental and operational conditions in tem- 
peratures between O0°C to +40°C, relative 
humidity below 85%, and a warm up of about 
one hour. 


Spectrum Analyzer Section 


Frequency Specifications 
Frequency Measurement 


Range: 100 kHz to 1500 MHz 

Center Frequency Within +10 MHz : 
Accuracy: (with START/CENTER switch) 
Scan Width: By DISPERSION/DIV. switch 


100 MHz/div. to 2 kHz/div. in 1-2 
—5 sequence and zero scan 
Operates as a fixed tuned receiver 
at zero scan. 


Scan Linearity: Within +10% 


Stability: ; 

Residual FM; Less than 10 kHzp-p (at scan time 
of less than 50 ms/div.) 

Noise Sidebands; Less than —70dB (20 kHz away 
from the carrier with IF B.W. 1 
kHz, and with the video filter ON) 

IF Band Width: 500 Hz, 1, 10, 100 kHz, 1, 3 MHz 
IF Band Width 

Accuracy: +20% of resolution B.W. 

IF Band Width 60dB/3dB IF Band Width ratio 
Selectivity: <Si1 

IF Band Width Switching r 
Accuracy: Within 1 dB (+20°C to +30°C) 


Amplitude Specifications 


Reference Level: +50 dBm to -62 dBm, 10GB step, 
0 to -12 dB continuously variable 


Reference Level 
Accuracy: Within +1 dB (+20°C to +30°C) 


Y-axis Scale Selection: 10 dB/div., 2 dB/div., LINEAR 
Level Display Accuracy: Within +1 dB for 10 dB 
Within +2 dB for 80 dB 

Dynamic Range: 

Average Noise Level; Below —85 dBm (at IF B.W. 1 MHz 
and with the video filter ON) 
Below -—70 dBm (at -30 dBm input) 
Below -100dBm (without input 
signal and at INPUT ATT. 0 dB) 


Spurious Response; 
Residual Response; 


CRT Dynamic Range: 90dB (10dB/div.), 20dB (2 dB/ 
div.) 
Video Filter: ON/OFF. Filter of 1/30 IF band 


width inserted automatically when 
ON. 


+1 dB (at 100 kHz—1500 MHz), at 
INPUT ATT. 10 dB 


Amplitude -30 dBm +0.5 dB 
Frequency 200 MHz +30 kHz, 
crystal oscillator 


Less than -1 dB at -10 dBm input 


Frequency Response: 


Calibration Output: 


Gain Compression: 


Input Specifications 

Input Connector: N type 

Input Impedance: 502 normal, V.S.W.R. 1.5 or less 
(at INPUT ATT. 10 GB or greater) 

Input Attenuator: 0 to 50 dB on 10GB step 

Max. Input Sensitivity: -115 dBm 

Breakdown Input Level: Maximum input to input mixer (at 
INPUT ATT. 0 dB) +10 dBm 
Maximum input to input attenuator 
+20 dBm, DC; +50 V 

Scan Specifications 

Scan Time: 0.2 ms/div. to 10 s/div. in 1, 2, 5 

sequence and automatic (automati- 

cally controlled according to DIS- 

PERSION, IF band width, and 

video filter setting) 


Scan Trigger Mode: AUTO, LINE, VIDEO, SINGLE 


Tracking Generator Section 


Frequency Range: 400 kHz to 1500 MHz 

Output Level: 0 dBm to —50 dBm on 10 GB step 
Output Level Accuracy: +1 dB 

Output S/N Ratio: More than 30 dB 

Output Connector: N type 


Output Impedance: 502 
V.S.W.R. 1.5 or less (at attenuator 
10 GB or greater) 


Frequency Response: +1 dB 


Stability: Depends on the stability of the 
spectrum analyzer. 
T.G. Mode: TUNED AMP., NORMAL (Fre- 


quency at marker indicated point is 
output.) 


Frequency Counter Section 


Frequency Range: 400 kHz to 1500 MHz 
Resolution: 1 kHz, 100 Hz 

Display: Decimal 8 digits LED display 
Time Base Stability: Aging rate 5 x 10-7/month 


General Specifications 


CRT: ‘ Display area — 10 cm x 8cm 

(10 div. x 10 div.) 

CRT specification — Square type 
P7 phosphor 

DC voltage (+5 V, -15 V, +15 V), 
Ramp signal output (+6 V to -6 V), 
Blanking output (Blanking at Low), 
YIG drive output, IF gain control 
signal, 

IF gain setting output, 

Input attenuator setting output, 
External Frequency Counter con- 
trol signal 


Approx. +5 V, output impedance 1 
kQ 


Data Input/Output: 


X-axis Output: 


Y-axis Output: Approx. 0 to 5 V, output imped- 
ance 10k 

Approx. 0 to +15 V (Blanking at 
Low) 


LED display on front panel 


Z-axis Output: 


Scan Display: 


Warning Display: LED display on front panel 
Operating Temperature 
Range: 0 to 40°C 


AC 100 V +10% or (120 V, 200 V, 
220 V, 240 V) +10%, 50/60 Hz, 
100 VA 

DC drive is possible for approxi- 
mately one hour by using the -TR- 
1927 battery pack (accessory) 


Power Requirement: 


Dimensions: Approx. 300 (W) x 200 (H) x 
500 (D) mm 
Weight: Approx. 20 kg 


For the dBu display and 75 9 input impedance and AC line 
voltage (120 V, 200 V, 220 V or 240 V), a special order 
should be made. Please specify when giving an order. 


Table 1— 1-TR-4122B Specifications 


CHAPER 2 
OPERATING INSTRUCTIONS 


2-1 General 

This Chapter describes the operating procedure, 

including the preparations and precautions, for 

-TR-4122B in the following order: 

Panel description ... Name and outline of panel 
controls and other external parts 

Basic operation ... Basic operation and level 
check by referring to the internal reference 
signal 

Functions and control of the panel switches... 
Control and function of each switch on the 
panel 

Tracking generator ... Operation and use of the 
built-in tracking generator 

Frequency counter... Operation and use of fre- 
quency counter 

AUX. OUTPUT connector ... Description of 
output signal, output level, and use of each 
pin 


2-2 Preparation and Precautions Prior to Use 

1. Keep the AC line voltage within 100 V (or 
120 V, 200 V, 220 V, 240 V) +10% during 
operation. 

2. Always confirm that the POWER switch is 
OFF before connecting the power cable to 
the AC line. 

3. Power cable 
The power cable has a three-pin plug, and 
the round center pin of this plug is a ground 
pin. When connecting the cable to the AC 
line through an adapter, always connect the 
lead of the adaptor [Fig. 2-1] or the ground 
terminal on the rear of the instrument to an 
earth ground. 

4. This instrument does not have a cooling fan. 
Be sure to keep good ventilation around the 
instrument. Never place articles close to the 
instrument or operate with the CRT at the 
top. 

5. Operating temperature range is O°C to 
+40°C. 

6. Storage temperature range is —20°C to 
+70°C, 

7. When the AC line is noisy, use a noise filter. 


To AC Power line 


Adapter KPR-13 
Ground pin 


Power cable 
3 pin plug 


Pin to be connected To Instrument 


to ground 


Fig. 1 Power Cable Plug and Adapter 


2-3 Panel Description 


Front panel 
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Refer to [Fig. 2-2]. 

POWER switch 

Supplies the power to the instrument. 

AC LINE ON lamp 

Indicates that the instrument is being run on 
AC power. 

BATT. ON lamp 

Indicates that the DC power is being applied. 
The -TR-1927 DC Power Supply Unit is 
available as the DC power source. 
INTENSITY control 

Adjusts the brightness of the trace on the 
CRT display. 

FOCUS control 

Adjusts the focus of the trace on the CRT 
display. 

BASELINE CLIPPER control 

Makes the spectrum easier to see by cancel- 
ling the noise at the bottom of the CRT dis- 
play up to an arbitrary height. Normally 
this control is set fully counterclockwise. 
TRACE ALIGN control 

A semi-fixed resistor which horizontally 
adjusts the trace. 

ASTIG. 
A semi-fixed resistor which adjusts the entire 
CRT display to a uniform focus. 

HORIZ. POSI. 

A semi-fixed resistor which adjusts the 
position of the horizontal axis of the CRT 
display. 

HORIZ. GAIN 

A semi-fixed resistor which adjusts the ex- 
pansion of the horizontal axis of the CRT 
display. 

VERT. POSI. 

A semi-fixed resistor which adjusts the 
position of the vertical axis of the CRT 
display. 

VERT. GAIN 

A semi-fixed resistor which adjusts the 
height of the vertical axis of the CRT display. 
CAL. OUT. connector 

Used as the vertical axis and horizontal axis 
calibration signal. The output signal has a 
200 MHz frequency, -30 dBm amplitude, 
and 50 2 output impedance. 

INPUT connector 

Signal to be measured is input at this termi- 
nal. 
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50dB +20dBm 


INPUT ATT. switch 

Used when the input signal level is high. 

IF GAIN (REF. LEVEL) 

Changes the IF gain from 0 dB to 50 dB in 
10 dB steps. 

The reference level is the sum of the value of 
this switch and the value of the FINE con- 
trol. 

FINE control 

Control continuously adjusts the gain of the 
IF stage. It can be adjusted between 0 and 
12 dB. 

ADJ. control 

A semi-fixed resistor which calibrates the 
absolute value of the reference level. 

VERT. MODE switch 

Selects the gain of the vertical axis from 
among LINEAR, 2 dB/DIV. and 10 dB/DIV. 
Frequency display 

Displays the frequency set by the TUNING 
control. 

TUNING control 

Sets the frequency. When this control is 
turned, the frequency display changes and 
the frequency is shifted. 

FINE TUNING control 

This is for fine tuning of the frequency. Its 
control width is available to 2 MHz or more. 
ZERO CAL. control 

Calibrates the frequency display. 
START/CENTER switch 

Sets the position of the value indicated on 
the frequency display on the CRT. When 
this switch is set to START, the value indi- 
cated at the frequency display is at the left 
side of the CRT and when this switch is set 
to CENTER, the value indicated at the fre- 
quency display is at the center of the CRT. 
SCAN MODE selector 

Selects the scan mode. 

When this switch is set to MANUAL, sweep 
is performed at the value set by TIME/DIv, 
switch, and when it is set to MANUAL 
SWEEP, sweep is manually effected with 
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MANUAL SWEEP control. At AUTO 
position, sweep is performed in the optimum 
value automatically selected according to the 
position of the DISPERSION/DIV., BAND 
WIDTH, and VIDEO FILTER switches. 
TIME/DIV. switch 

This switch sets the sweep time. When 
MANUAL is set at the SCAN MODE switch, 
sweep is performed at the time set by this 
switch. 

MANUAL SWEEP control 

When the SCAN MODE switch is set at 
MANUAL, turning this control permits 
MANUAL SWEEP. When the COUNTER 
POWER switch has been set to ON, the read 
position on the counter can be specified by 
moving the intensity modulation with this 
control. 

SCANNING lamp 

Indicates that the instrument is scanning. 
SCAN TRIGGER selector 

Selects the SCAN MODE. 

When set to AUTO, sweep is repeated auto- 
matically in synchronization with the time 
set internally. At LINE position, sweep is 
synchronized with the power line frequency. 
At VIDEO position, sweep is started by the 
amplitude of the input signal as in the case 
of an oscilloscope. At SINGLE position, 
sweep is performed by the pushbutton at the 
left. 

DISPERSION/DIV. switch 

Switch selects the horizontal axis scale of 
the CRT display. 

The horizontal axis scale can be switched 
from 2 kHz/DIV. to 100 MHz/DIV. in 1, 2, 
5 sequence. At ‘‘O” position, the instrument 
is operated as a tuned receiver of the fre- 
quency indicated on the frequency display. 
BAND WIDTH switch 

Selects the IF bandwidth. The frequency 
resolution is determined by this IF band- 
width. 

VIDEO FILTER switch 

When this switch is set to ON, L.P.F. (Low 
Pass Filter) of the CRT drive section is 
inserted which smoothes out the noise to 
improve S/N. 

WARNING lamp 

If this lamp lights, it means that the level dis- 
played on the CRT display is not accurate. 
Adjust the BAND WIDTH, SCAN TIME/ 
DIV. and DISPERSION/DIV. switches so 
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that this lamp is not lit. 

CRT display 

A square cathode-ray tube having a 10 cm x 
8 cm display area. P7 phosphor is used. 
PHONE connector 

This jack is used when monitoring the modu- 
lated frequency with the DISPERSION/DIV. 
switch set to ‘‘0”’. 

TRACKING GENERATOR OUTPUT con- 
nector 

Outputs the tracking generator signal. The 
output impedance is 502. 

OUTPUT LEVEL (dBm) switch 

Sets the output level of the tracking gener- 
ator from 0 dBm to —50 dBm in 10 GB steps. 
T.G. MODE switch 

When this switch is set to NORMAL, the 
instrument operates as a tracking generator 
and at the position of TUNED AMP. the 
instrument operates as a selective amplifier 
(tuned amplifier). 

COUNTER POWER switch 

When this switch is pushed ON, power is 
supplied to the counter section for oper- 
ation. 

RESOLUTION switch 

Selects 100 Hz or 1 kHz frequency resolu- 
tion of counter. 

Frequency counter 

Displays the frequency of the bright point 
on the CRT. The display is by 8-digit LED 
in the unit of ‘““MHz’’. 


REAR PANEL 
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GND terminal 

Ground terminal of the instrument. When 
the two-pin adaptor is used with the power 
cable, either the lead of the adaptor or this 
terminal must be grounded. 

POWER MODE switch 

Selects the power source to drive the instru- 
ment. The instrument is operated on the AC 
power line when push button is pressed in. 
Push button must be depressed and released 
a second time to supply DC power source to 
the instrument. 

AC power cable 

This is used to connect the instrument to the 
AC line. 

Fuse holder 

To change the fuse, remove the cap of the 
holder by turning it in the direction of the 
arrow. 
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CAUTION 


Disconnect the power cable from the AC 


socket before changing the fuse. 
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EXT. DC INPUT connector 

Connects the instrument to the -TR-1927 
DC Power Supply. 

AUX. OUTPUT connector 

A 50-pin connector used to fit the instru- 
ment with an external counter or other 
device. 

IF OUTPUT connector 

The 10.7 MHz IF output signal is output 
from this connector. 

X-AXIS connector 

X-axis output connector. The output is 
about —5 V to +5 V with an output imped- 
ance of approximately 1 kQ. 

Y-AXIS connector 

Y-axis output connector. The output is 
about 0 V to +5 V with an output imped- 
ance of approximately 10 kQ. 

Z-AXIS connector 

Z-axis output connector. It is used for 
blanking. The Hi output is +15 V and Lo is 
0 V. Blanking is applied when the output is 
at Lo level. 

X-axis output voltage control 

Controls the output voltage of approximate- 
ly+1.2Vto+5 V. 

Y-axis output voltage control 

Controls the output voltage of approximate- 
ly +1.3 V to +5 V. 


2-4 Basic Operation 

The operations described here may also be used 
to check whether the instrument is operating 
normally. 

Refer to [Fig. 2-3]. 


1. 


Zs 


Confirm that the AC line voltage is the 
same as the voltage given on the rear panel. 
Make sure that the POWER MODE,switch 
on the rear is set to AC and the front panel 
POWER switch is set to OFF. Next connect 
the power cable to the AC line. 

Set the front panel switches as follows: 


INTENSITY asec oehs-nd wet con s Center 
FOCUS 4 estneed ¢ hsaind aukanegens Center 
BASELINE CLIPPER..... Fully counter- 

clockwise 
TUNING) s2 oy seacaasscueees 0000 MHz 
STARTICENTER ssc24 ca%523% CENTER 
SCAN MODE .............. MANUAL 
TIMED nics otc sae warn 5 ms/DIV. 
DISPERSION/DIV. ..... 100 MHz/DIV. 
BAND WIDTH ................ 3 MHz 
VIDEO FILTER................ OFF 
INPUT ATT. (RF ATT.) ........ 10 dB 
REFERENCE LEVEL ........... 0dB 
REFERENCE LEVEL-FINE ...... 0dB 
VERT. MODE ............ 10 dB/DIV. 
SCAN TRIG. ..............-4. AUTO 
COUNTER POWER ............. OFF 


Set the POWER switch to ON. The AC 
LINE ON lamp lights and the SCANNING 
lamp begins to flash. Approximately 20 
seconds later a zero frequency spectrum 
trace will appear on the CRT. 

If the trace fails to appear, turn the INTEN- 
SITY control clockwise to increase the 
brightness. If the trace is too bright, adjust 
it by turning the INTENSITY control 
counterclockwise. ; 


CAUTION 


Note that the CRT display will be burned if 


the trace is too bright. 


When the trace-is not adequately focused 
adjust the FOCUS control to obtain a clear 
and crisp line. If the trace is too bright, 
clear focus will not be obtained, so it js 
necessary to adjust the brightness. 

Set the VERT MODE switch to LINEAR, 


If the trace is tilted relative to the hori- 
zontal scale of the CRT display, adjust it 
with the TRACE ALIGN control. 

After adjusting the horizontal angle of the 
trace, set the VERT. MODE switch to 
10 dB/DIV. 

Set the START/CENTER switch to START 
and check that the zero frequency appears 
at the left end of the CRT display. 
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Set the front panel switches as follows: 


FINE TURING o.oo cicewe ace som en Center 
oy | 9 | nen ete eee AUTO 
SPART/CENTER 36s ¢es-asec%< CENTER 


See that the frequency display is 0000 
MHz. Adjust the ZERO CAL. control to 
position the zero frequency at the center of 
the CRT display. 
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Fig. 2-3 Controls for Basic Operation 


13. 


14. 


15. 


16. 


17. 


Fit an N-BNC adaptor to the accessory 
BNC-BNC cable (MC-61), and connect the 
CAL. OUT. terminal to the INPUT with this 
cable. [Fig. 2-4] The spectrum shown in 
[Fig. 2-5] will appear on the CRT display 
at this time. 

Check that the 200MHz fundamental 
spectrum is positioned on the scale of 3 
div. from top (-30 dBm) on the CRT dis- 
play. If not, adjust with the ADJ. control. 
The spectrum also appears to the left of the 
zero frequency spectrum, but the level and 
frequency of this spectrum are not correct. 
Turn the INPUT ATT. control clockwise 
and check that the CAL. OUT. signal drops 
in 10 dB steps. The zero frequency level 
and noise do not change at this time. 

Turn the IF GAIN control clockwise. The 
spectrum on the CRT display goes upward 
in 10 dB steps followed by the noise level. 
As IF GAIN control is turned counter- 
clockwise, the spectrum and noise levels 
drop. 

Turn the FINE control clockwise from the 
full counterclockwise position and check 
that the level changes 10 dB or more. 
Turn the DISPERSION/DIV. 
counterclockwise and see that the spectrum 
is expanded. 
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CAL. OUT. 


8 N-BNC ADAPTOR 


Fig. 2-4 CAL. OUT. Signal Connection 


switch’ 


2-5 Function and Operation on the Panel 


iF 


The DISPERSION/DIV. switch is used 
when it is desired to expand and observe an 
arbitrary signal spectrum. Expansion can 
be effected either at left and right from the 
center of the CRT display or at the left end 
(start point) of the CRT by operation of 
the START/CENTER switch, when the 
spectrum is positioned by the TUNING 
control either in the center or at the left 
end. 

When turning the DISPERSION/DIV. 
switch counterclockwise, the spectrum can 
be expanded. j 

If the spectrum shifts simultaneously with 
expansion, readjust the TUNING control. 
[Fig. 2-6] 

If the DISPERSION/DIV. switch is set to 
“Q’’, the instrument operates as a tuned 
receiver. It can be used to demodulate and 
observe a modulated signal or to monitor a 
single signal. 

When pulled forward, the switch can oper- 
ate independent of the BAND WIDTH 
switch. When pushed backward, it is oper- 
ated simultaneously with the BAND 
WIDTH switch. When operated with the 
BAND WIDTH switch, the triangular mark 
(w) position is optimum for spectrum 
analysis. So it is suggested to keep this 
position for normal use. 


Zero Frequency 
(Local feed through) 200MHz 


400MHz 600MHz 


Fig. 2-5 CAL. OUT. Signal Spectrum Display 


If the SCAN MODE switch is set to AUTO 
under this state, the optimum scan speed 
(TIME/DIV.) is automatically selected 
depending on position of the DISPER- 
SION/DIV., BAND WIDTH, and VIDEO 
FILTER switches. 

When used with the DISPERSION/DIV. set 
to ‘0’, SCAN TIME must be at MANUAL 
and the BAND WIDTH must be independ- 
ent from the DISPERSION/DIV. 

There is a dual tuning dial, one is for course 
tuning and the other for fine tuning. The 
smaller one is the fine tuning control to 
adjust more than 2MHz for 10 turns. 
Therefore, it is convenient when the DIS- 
PERSION/DIV. switch is used at 200 kHz/ 
DIV. or below. 

Setting of the BAND WIDTH (IF band- 
width) switch determines the frequency 
resolution. If the narrowest IF bandwidth 


is 1 kHz, for example, two signals cannot 
be separated unless more than 1 kHz away 
each other. [Fig. 2-7] Therefore, the time 
constant is longer as the IF bandwidth is 
narrower, and so the TIME/DIV. value 
must be larger. 

The IF bandwidth is generally stipulated at 
the 3 dB bandwidth. A filter has selectivity 
to characterise the filter, which is specified 
by the ratio of the 60 dB bandwidth and 
3 dB bandwidth. 

Therefore, good selectivity means an im- 
proved ability to discriminate signals of 
different amplitudes. When the IF band- 
width selectivity is 5:1, to observe two 
signals having a difference in amplitude of 
60 dB by separating them completely, the 
frequency difference of the two signals 
must be 2.5 times or more the IF band- 
width. 


FREQUENCY 
ZERO CAL. 
"| fsa0—}m 


START ] CENTER 


CENTER 


DISPERSION/DIV. 100MHz 


Fig. 2-6 Expanding a Spectrum 


DISPERSION/DIV. 2MHz 
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Fig. 2-7 Isolating Capability of Signals in the Same Amplitude 


The ability to separate signals of different 
amplitudes and adjacent frequencies is the 
noise side band plus the IF bandwidth 
selectivity. The noise side band is what 
appears at the skirt of an IF filter as shown 
in [Fig. 2-8] and disturbs resolution when 
observing frequencies. The noise side band 
of this instrument is less than —70 dB at 
20 kHz away from the carrier (IF band- 
width 1 kHz, video filter ON). 

The VIDEO FILTER is used when observ- 
ing the signal, with improved resolution at 
the skirt of the IF filter and lower part of 
the spectrum. The VIDEO FILTER inte- 
grates the noise by inserting an L.P.F. (Low 
Pass Filter) of 1/30 of the IF bandwidth at 
the CRT Drive Section. This improves the 
S/N about 10 dB. Depending on selection 
of the IF bandwidth, noise level changes as 
per the following table. 


VIDEO FILTER 


OFF ON 
500 Hz -113 dBm -123 dBm 


IF band width 


Wider than 


IF band width 


10. 


Therefore, a narrower IF bandwidth 
(narrow BAND WIDTH value) is selected 
with the VIDEO FILTER ON to observe 
low level signals. 

INPUT ATT. ‘is first set at the high value 
and then low value when the input signal 
level is unknown. 

When measuring harmonic distortion and 
spurious response, careful attention must 
be given to the harmonic distortion gener- 
ated in the internal mixer. 

As shown in [Fig. 2-9], when the input 
of -30dBm is applied to the mixer, the 
second harmonic distortion of -70 dB, that 
is -100 dBm, is generated, and if the mixer 
input level changes 10 dB, the change of 
the second harmonic distortion is 20 dB. 
Therefore, for measurement of harmonic 
distortion at 60 dB or less than the input 
signal, the INPUT ATT. must be adjusted 
to make a mixer input level -20 dBm to 
—40 dBm. 

IF GAIN is used when observing a low level 
spectrum. When this switch is rotated 
clockwise, the signal on the CRT display is 
raised in 10 dB steps. The noise level in- 
creases accordingly. 

The noise at the bottom of the display can 
be extinguished with the BASELINE CLIP- 
PER switch. 


60dB B. W. 


Noise sideband 
—70dB or better, 
200kHz from center frequency 


Isolating Capability of Signals in Different Amplitudes 


12. 


FINE control can continuously adjust the 
level of IF gain from 0 dB to —12 dB to 
cover 10 dB steps of IF GAIN. 

By adjusting IF GAIN and FINE controls 
to position the reference spectrum at a top 
reference level, observation of other spec- 
trum becomes quite easy. 

The reference level is decided by the setting 
of INPUT ATT. and IF GAIN, which is 
normally read as the sum of the settings of 
these two controls. However, this instru- 
ment is designed so that the level can be 
read directly on the REF. LEVEL setting. 


If INPUT ATT. is set to 10dB and IF 
GAIN to +10dB. REF. LEVEL reads 0 
dBm which is the value of the reference 
level. If REF. LEVEL FINE control is 
operated, the value of the setting must be 
added. 

For example, if the IF GAIN and REF. 
LEVEL-FINE controls are set as shown in 
[Fig. 2-10], the reference level is (—20 
dBm) + (—4 dBm) = —24 dBm and the top 
line of the CRT display graticule is now set 
to -24 dBm. 

The absolute value of each signal level can 
be read in reference to this value. 


Display level 
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—60 -—50 


—40 


mrrrrimarararmm«r£.:ss_* Noise level 


—30 —10 


Mixer input signal level 


Fig. 2-9 Harmonic Distortion of Mixer at 1 kHz IF Bandwidth 
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(Video filter ON) 


13. When the VERT. MODE switch is set to 
10 dB/DIV., one division of the CRT dis- 
play becomes 10dB, and if it is set to 
2dB/DIV., one division is expanded to 
2 dB with reference to the top division of 
the CRT. When the VERT. MODE switch 
is turned to LINEAR, the signal at -7 dBm 
at the setting of 10 dB/DIV. comes to the 
top. [Fig. 2-11] As—7 dBm = 100 mVrms 
in the 502 system, this not only makes 
reading of the voltage value easier but also 
allows checking of small signal changes and 
AM modulation convenient in the LINEAR 
mode. 


+20 
30 


say, REFERENCE LEVEL tbe 


VERT. MODE 
LINEAR 2dB/DIV. 10dB/DIV. 
= = 


Fig. 2-10 Reading of Reference Level 


10dB/DIV. 2dB/DIV. LINEAR 


Fig. 2-11 Display by VERT. MODE switchings 
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2-6 Tracking Generator (T.G.) 
The tracking generator (T.G.) generates a fre- 
quency signal by correctly tracking the sweep 
frequency of the spectrum analyzer. The instru- 
ment is effective for the precise measurement of 
a frequency requiring high selectivity and sensi- 
tivity as well as the measurement of resonance 
characteristics of a high quality element, fre- 
quency characteristics of a narrow-band band- 
pass filter, and-reflection coefficient and reflec- 
tion attenuation of the cable. 

The operation procedure of the tracking gener- 

ator is described below. 

1. Set the T.G. MODE switch to NORMAL, 
and connect the signal input side of the 
Device Under Test (D.U.T.) to the OUT- 
PUT terminal of the Tracking Generator 
and the output side to the INPUT terminal 
with the accessory cables. [Fig. 2-12] 

2. When checking frequency characteristics of 
an amplifier or other active circuit, adjust 
the level by turning the OUTPUT LEVEL 
control counterclockwise to avoid satura- 
tion due to over-input in the Device Under 
Test. 


N-BNC Conversion 
adapter 


Fig. 2-12 Connection of D.U.T. 


Frequency characteristics of D.U.T. for a 
through connection are shown in [Fig. 
2-13]. (The figure is an example of a band- 
pass filter.) 
The frequency axis and amplitude axis are 
set the same as for the Spectrum Analysis. 
Precautions 
In the measurements with a dynamic range 
greater than 80 dB, care must be taken to 
prevent leakage, and the following are 
suggested: 
© Shield the cable 
o Shield the input and output sections of 
the Device Under Test 
When the T.G. MODE switch is set to 
TUNED AMP., the instrument operates as 
a selective amplifier. The signal applied to 
the INPUT terminal is selectively amplified 
and is output from the T.G. output termi- 
nal. The output is the signal at the marker 
point specified by the MARKER control. 
The frequency can be accurately read 
cancelling undesired signals by the internal 
counter or an external counter. 


Frequency Characteristics “through” 


Fig. 2-13 Frequency Characteristic of a D.U.T. 
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2-7 Frequency Counter 

The Frequency Counter built-in this instrument 
has a crystal oscillator stability of better than 
5 x 10-°/month and can be used between 400 
kHz and 1500 MHz in conjunction with the 
Spectrum Analyzer. 

1. Combination use of T.G. and Frequency 

Counter 

(1) Set the COUNTER POWER switch to ON. 

(2) Connect the D.U.T. and set the switches 
as described in para. 2-6. 

(3) The frequency characteristic and marker 
point will appear on the CRT display. 
(Fig. 2-14] The frequency of the marker 
point is measured. 

(4) The marker point can be moved with the 
MANUAL SWEEP control of the Spec- 
trum Analyzer section. 

(5) The RESOL. switch selects the resolution 
of the Frequency Counter, which must be 
set either to 100 Hz or 1 kHz. Since this 
is also related to the intensity of the 
marker, pay careful attention to the 
sweep time. 

2. Combination use of Spectrum Analyzer and 
Frequency Counter 

(1) Set the T.G. MODE switch to TUNED 
AMP. 

(2) Connect the unknown signal to the IN- 
PUT terminal and perform spectrum 
analysis. 

(3) The frequency can be measured and dis- 
played on the Frequency Counter by 
setting the marker with the MANUAL 
SWEEP control to the point to be meas- 
ured. 

3. Precaution 
The frequency is counted normally at a posi- 
tion more than 15 dB above the noise level 
peak when the VIDEO FILTER is OFF. 
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Fig. 2-14 Frequency Measurement 
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2-8 AUX. OUTPUT Connector Explanation. 


RAMP ouT. 

N.C. 

BLANKING OUT. 

N.C. 

YIG VOLTAGE OUT. 
TO RF GAIN CONTROL 


IFGAIN CODE 


Lain 
ASN 


C NRC 
call? 


S 
= 


COUNTER CONTROL 
N.C. 
COUNTER CONTROL 
N.C. 
COUNTER CONTROL 
N.C. 
COUNTER CONTROL 
NC. 
COUNTER CONTROL 
N.C, 
COUNTER CONTROL 
N.C. 
GND 
NC, 
GND 


Fig. 2-15 AUX. OUTPUT Connector 


Refer to [Fig. 2-15] 


1, 25, 26, 48, 50 


Ground 


—I15V 
+15V | DC voltage output from mainframe 
+5V 


16, 17, 18, 


28, 29, 30 


36, 38, 40, 42 
44, 46 


Ramp output 


YIG voltage output. 

The operating freguency of the YIG can be 

known by this voltage. 

1500MHz————9.. 8V (Typ.) 
OMHz————5..6V (Typ.) 

IF GAIN can be changed by applying a voltage 

to this terminal. The adjusted range is approx- 

imately QdB to 27.5dB with a driving voltage 

of OV to 3V. The maximum impressed voltage 

IS approximately 5V. 


Output signal when IF GAIN ts selected. 


+15 


Output signal when REFERENCE LEVEL- 
FINE is selected. 

It is —15V to —8V at 0dB to —12dB. 
Output voltage when REFERENCE LEVEL- 
FINE is —|2dB. The output is approximately 
—B8V. 

Output signal when RF ATT. 

(INPUT ATT.) is selected. 


ice +4.2| 0 [+5.2] 0 | 
[+e2{ 0 [+e2[ 0 [0 | 
+42] +a2] 0 [oo | o | 
This is the control terminal for the external 
counter. 
A dedicated cable must be used to connect 
an External Counter. 


2-9 CRT Display Calibration 

Here the calibrating procedure for the CRT 
display is described. Calibrate the display by 
adjusting the controls when the waveform is 
distorted or the correct value is not displayed. 
Use a minus type 3 mm screwdriver for calibra- 
tion and always take more than one hour for 
warm up. The location of the controls for 
calibration is shown in [Fig. 2-16]. Proceed 
with the calibration of the CRT display in the 
order indicated below. 


Function 
ASTIGMATISM 
HORIZONTAL POSITION 


VERTICAL POSITION 
VERTICAL GAIN 


Control No. 


lL. 


Set the front panel controls and switches as 
follows: 


BASELINE CLIPPER....... Full counter- 

clock wise 
TUNING ......... ida eid CRS 0000 MHz 
START/CENTER............- CENTER 
SCAN MODE ............... MANUAL 
TIME/DIVok sos casa dcasesans 5 ms/DIV. 
DISPERSION/DIV. ...... 100 MHz/DIV. 
BAND WIDTH ..............--- 3 MHz 
VIDEO FILTER.............---- OFF 
INPUT ATT. (RF ATT.) ......---- 0dB 
REFERENCE LEVEL-FINE .......- 0 dB 
VERT. MODE ............. 10 dB/DIV. 
SCAN TRIG. ............0-006> AUTO 


Calibration of Trace Inclination 

The TRACE ALIGN must be corrected 
when the trace is tilted because of the effect 
of earth’s magnetism and magnetic devices. 


Fig. 2-16 CRT Display Calibration 
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After the power is put on, the trace will 
appear on the CRT. Adjust TRACE ALIGN 
so that the trace is parallel with the horizon- 
tal axis of the CRT graticule. If the VERT. 
MODE switch is set to LINEAR, a noise-free 
. trace must appear. 

Adjusting the Focus 

Adjust the ASTIG. control @) to obtain a 
constant focus over the entire CRT screen. 
This adjustment is necessary when focusing 
is difficult with the FOCUS control. 
Adjusting horizontal position 


The HORIZ. POSI. is to adjust the position © 


of the horizontal axis. 

With the DISPERSION/DIV. at 100 MHz/ 
DIV., position the zero frequency in the 
center of the horizontal axis on the CRT 
with the TUNING control. 

Then use HORIZ. POSI. control @) so that 
the position of the zero frequency does not 
change even when the DISPERSION/DIV. 
switch is switched to 10MHz/DIV. The 
START/CENTER switch is set to CENTER 
beforehand. 

Adjusting horizontal axis scale 

Set the DISPERSION/DIV. switch to 100 
MHz/DIV. and apply the CAL. OUT. signal 
to the input terminal, using the accessory 
cable (MC-61) and adaptor. Set the TIME/ 
DIV. switch to 10 ms/DIV. and position the 
zero frequency signal to the left end of the 
CRT graticule with the TUNING control. 
Adjust the HORIZ. GAIN control @) so that 
each harmonic component of the CAL. 
OUT. signal covers two divisions of the CRT 
vertical axis. 

Adjusting Vertical Position 

VERT. POSI. is to adjust the position of the 
vertical axis. 

Set the VERT. MODE switch to 2 dB/DIV. 
and position the trace to the bottom division 
of the vertical axis with the VERT. POSI. 
control 6). 

Adjusting vertical axis scale 

Set the panel controls and switches as 
follows: 


DISPERSION/DIV. ........ 2 MHz/DIV. 
BAND WIDTH vai ysis saacens sess 1 MHz 
WOME OMe a 23 iwc dare banca’ 10 ms/DIV. 
VERT.. MODE: <...... 00s. sea' 10 dB/DIV. 
INPUT. ATT. 35:45 vae ae ieee dies 20 dB 
HEFERENCE LEVEL: i s9s cls § a: conce 20 dB 
SFART/CENTER 2): 5.62 0 pees s CENTER 


TUNING ................0.. 200 MHz 
Apply the CAL. OUT. signal to the INPUT 
terminal with the accessory cable (MC-61) 
and adaptor. Position the CAL. OUT. signal 
in the center of the CRT display with the 
TUNING control. Also position the CAL. 
OUT. signal level in the center of the CRT 
vertical axis with IF GAIN ADJ. control. 
Then adjust the VERT. GAIN control ©) 
so that the CAL. OUT. signal level changes 
corresponding to change of INPUT ATT. 
and IF GAIN control in 10 dB steps respec- 
tively. 
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2-10 Basic Applications 


2-10-1 Level Measurement 


ls 
vs 


Set the VERT. MODE switch to 10 dB/DIV. 
Input the CAL. OUT. signal (200 MHz, -30 
dBm) at INPUT terminal and perform level 
calibration. 

The procedure for level calibration is de- 
scribed in para. 2-4 Basic Operation. 

Apply the unknown signal to the INPUT ter- 
minal. Note that an excessively high input 
level may cause damage to the mixer, or 
saturation, resulting in erroneous measure- 
ment. 

RF ATT. (INPUT ATT.) prevents damage of 
mixer due to excessively large input, drop of 
display level due to saturation, or faulty 
measurement due to harmonic distortion. 
When the input signal is unknown, therefore, 
switching should be made from a high value 
to a lower one. A drop in the output level 
due to saturation is specified as gain com- 
pression, which should be less than —1 dB 
for -10 dBm input. When INPUT ATT. is 
set at OdB, errors may increase due to mis- 
matching. Particular attention should be 
paid on the above points to ensure measure- 
ment at a correct level. 


VERT. MODE 
LINEAR 2dB/DIV. 10dB/DIV. 
== = 


4. Set the START/CENTER switch to CEN- . 


a 


TER. 

Position the signal to be read in the center of 
the CRT display with the TUNING control. 
At this time confirm that the WARNING | 
lamp is not lit. 

When setting the REF. LEVEL switch as in 
[Fig. 2-17], assume the spectrum shown at 
the right side of [Fig. 2-17] is observed. The 
reference level at this time is (-20 dBm) + 
(-4 dBm) = -24 dBm which is the level at 
the top of the CRT display. From this, the 
level of the spectrum is (-24 dBm) + (-25 
dBm) = —49 dBm. 

It is therefore noted that the signal is a —49 
dBm signal. ; 
Since this value is the power indicated fora 
50 Q impedance system, the level conversion 
[table 3-18] can be conveniently used to 
convert the value in the other system. 

To convert —49 dBm to dBu, from the table, 
-—49 dBm = +58 dBu. 

As this value of +58 dBu is for 50 Q termi- 
nation, 6 dB must be added to convert it to 
open circuit voltage. Therefore, the open 
circuit voltage is (+58 dBu) + (6dB) = 
64 dBu. 


| 
7] 


Fig. 2-17 Reading of Level 


dBm //50Q, 


dBm /75Q, Vrms, 


dBm/75Q2 dBV dBm/50Q dBz 


+20dBm 


+10dBm 


0dBm 


—10dBm 


—20dBm 


—3MdBm 


—40dBm - 


—50dBm 


—@dBm 


—70dBm 


—80dBm 


—90dBm 


+30dBm 
+10dBV 130dBy 
+20dBm 
0dBV 120dBu 
+10dBm 
—10dBV 110dBy 
0dBm 
—20dBV 100dByz 
—10dBm 
—WdBV 90dBy 
—20dBm 
—40dBV 80dBy 
—3XdBm 
—50dBV 70dByu 
—40dBm 


—HdBV 60dBy 
—50dBm 

—70dBV Od By 
—60dBm 

—80dBV 40d By 
—70dBm 

—90dBV 30dBy 
—80dBm 

—100dBV 20dBu 


Vrms 


5Vrms 


1Vrms 


500m Vrms 


100mVrms 


50m Vrms 


10mVrms 


5mVrms 


ImVrms 


500u Vrms 


1004 Vrms 


50% Vrms 


10% Vrms 


Fig. 2-18 Level Conversion Table 


W/50Q, dBu, dBV 


W/50Q 


1W 
500m W 


100mW 
50mW 


10mW 
5mW 


1lmW 
500 W 


100n W 


10u W 


lnW 


O0dBV =1Vrms 
OdBs =1y Vrms 
0dBm=1lmW 
R=50Q 

ets 


AB p= dBm 41069 


2-17 


2-10-2 Measurement of Electric Field Strength 
The spectrum analyzer is same as a Field Strength 
Meter in principle. An example of field strength 
measurement using the -TR-4122B is described 
here. 
Assume that the level measured with the spec- 
trum analyzer is ex (dB). 
Ex (dB): Field strength to be measured (1 
uV/m = 0 dB) 
He (dB): Effective value of dipole antenna 
(1 m= 0 dB) 
La (dB): Cable loss 
ex = Ex + He - La 


.. Ex =ex + La— He 
SOG * ne ph ererdes'stere (1) 


The frequency and calibration coefficient K are 

given in [Fig. 2-19]. (La is included.) 

With the -TR-4122B the field strength of the re- 

ceived radio wave can be found by adding the 

coefficient K to the measured value after con- 

version in dBu. 

The procedure is as follows; 

1. Set the VERT. MODE switch to 10 dB/DIV. 

2. Apply the CAL. OUT. signal (200 MHz, -—30 
dBm) to the INPUT terminal and check that 
the reference level is correct. 


Halfwave Dipole Antenna 


Impedance 
converter 


° 
° 
° 
ie} 
° 
© 
° 
° 


Fig. 2-20 Field Strength Measurement 
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3. Set the START/CENTER switch to CEN- 
TER. 

4. Connect a dipole antenna to -TR-4122B as 
illustrated in [Fig. 2-20]. 

5. Position the signal to be observed in the 
center of the CRT display with the TUNING 
control. 

6. If the reference level reading (top division of 
CRT display) is —24 dBm (refer to para. 
2-10-1 ‘‘Level Measurement”), from the 
CRT display of [Fig. 2-21] it is known; 
Spectrum frequency .........-- 800 MHz 
Level .. (—24 dBm) + (-40 dB) = —64 dBm 

From the calibration coefficient in [Fig. 2-19], 

K = 29.2 dB (as this is the calibration coeffi- 

cient for 50 Q termination, the addition of 6 dB 

for an open circuit is not necessary. ) 

From [Fig. 2-18], -64dBm = +43 dBy, and 

from the (1) equation, +43 (dBu) + 29.2 (dB) = 

72.2 (dBu/m), 

This value of 72.2 dBu/m is the field strength 

under measurement. When there is cable loss 

and cable gain, the true value is acquired as 
follows: 


Field strength = (calculated value) + (cable loss) 


— (antenna gain) 


Fig. 2-21 Display of Typical Field Strength 


‘Field strength compensation coefficient K(dB) 


(including the accessory cable loss) 


60 80 100 


Measurement frequency (MHz) 


Fig.°2-19 Calibration Coefficient 


400 


600 800 1000(MHz) 
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2-10-3 Measurement of Wideband Modulated 
Signal using IF OUTPUT 

The same signal as the input to the IF section is 
output at the IF OUTPUT terminal on the rear 
panel as shown in [Fig. 2-22]. 
This function is the input signal down converted 
to 10.7 MHz, and has effective application. For 
instance, highly modulated signals such as tele- 
vision and radar signals can be observed in 
modulated waveforms by applying the signal to 
the INPUT and connecting a wide band oscillo- 
scope to the IF OUTPUT terminal. 

The following is the procedure for a 100 MHz 

signal input: 

1. Set the START/CENTER switch to CEN- 
TER. 

2. Apply the 100 MHz signal to the INPUT 
terminal. 

3. Adjust the TUNING control to position the 
100 MHz signal in the center of the CRT 
display. 

4. Set the DISPERSION/DIV. switch to ‘0’. 
The signal down converted to 10.7 MHz is 
output at the IF OUTPUT terminal. 

In this zero scan mode (DISPERSION/DIV. 


is set at “‘O’’) the Ist LO in [Fig. 2-22] does 


not sweep, so the instrument functions as a 
simple receiver. 

An example of a 100 MHz burst signal is 
shown in [Fig. 2-23]. There is a signal loss 
of about 10 dB between the input and out- 
put. 


INPUT connector 


input signal 
jie til val 


IF Output 


.signal 


Fig. 2-23 100 MHz Burst Signal Example 


2nd Lo 
(1.84GHz) 


Fig. 2-22 Block Diagram of IF Output Section 


TO IF Section 


3rd Lo 
(2O0OMHz) 


“IF Output 


2-10-4 High-sensitivity Selective Frequency 
Measurement 
In the field of on air radio wave measurement, 
-TR-4122B can perform high-sensitivity selective 
frequency measurement of signals other than the 
carrier frequency (e.g., modulated wave, compo- 
site wave). This is impossible with the frequency 
counter. The carrier frequency and the frequen- 
cy of each spectrum are indicated by a marker, 
which enables correct reading within the accu- 
racy guaranteed by the stability of the standard 
oscillator of the built-in counter. The design of 
this instrument ensures the elimination of error 
when setting the marker and of differences due 
to the local frequency of the mainframe. Name- 
ly, by setting the mode switch of the tracking 
generator to TUNED AMP., the tracking gener- 
ator functions as a selective amplifier. 
The counter is incorporated with a crystal oscil- 
lator with stability as follows: 


ARNE THIS «i'n ene 8's 5 x 10-7 /month or better 
Temperature coefficient ........... +10 ppm 
(0°C to +40°C) 


When it is necessary to read the frequency for 
higher accuracy and in a larger number of digits 
(higher resolution), an External frequency 
Counter must be used. The measurement using 
the built-in counter has already been described 
in para. 2-7 ‘Frequency Counter”. Method of 
using an external counter is below. 

When using an external frequency counter, the 
COUNTER POWER switch is turned OFF to 
control the external counter on the -TR-4122B. 


External 
counter 


N-BNC conversion 
connector 


Fig. 2-24 Connecting External Counter 


Applicable Counters 

The Frequency Counters which can be used 
with this instrument are listed in [Table 
2-1]. 

The counters, whose reference oscillator has 
an aging rate below 5 x 10°-’/month, are 
excluded from this table. 


Freguency measurement Connection 
Model No. range Connection Cable 
-TR-5122Gseries | |0Hz to SSOMHz 
Direct 
-TR-5123Gseries | |0Hz to |000MHz (-1R-1642) 
-TR-5124 10Hz to 1500MHz Direct 


-TR-5501Gseries | DC to 250MHz With Op. 14 
With Op. 13 or 
-TR-5502Gseries | OC to 250MHz With Op. 14 


[mszor we [ioe wwe [maser | wore | 


-TR-5203 series ||0Hz to 32GHz 
-TR-5204 series | |0Hz to 40GHz 


Table 2— 1 Applicable Frequency Countres 


o All of these Counters are manufactured 
by Takeda Riken. 

© Consult your supplier when intending to 
use the counter which is not a Takeda 
Riken product. 

© Do not use -7TR-5501G/5502Gseries with 
their plug-in units. 


, 


Connect the -TR-4122B and _ frequency 

Counter as illustrated in [Fig. 2-24]. 

o Connect the OUTPUT connector of the 
Tracking Generator to the input of the 
frequency counter with the accessory 
cable (MI-02 with N-BNC adaptor). 

o Connect the AUX. OUTPUT terminal to 
the output of the frequency Counter with 
dedicated cable (which sometimes differ 
depending on counters). 


Set the T.G. MODE switch to TUNED AMP. 
Set the external frequency Counter Gate to 
HOLD. 

The -TR-4122B does not sweep in this state, 
so push the Counter RESET button. 

Apply the unknown signal to the INPUT 
terminal of -TR-4122B with the accessory 
cable. 

Adjust the TUNING control so that the 
signal to be observed appears on the CRT 
display. First set the DISPERSION/DIV. 
switch at a high value position and sequen- 
tially switch down. 

When the level of the signal is too low to 


discriminate from noise, put the VIDEO. 


FILTER switch to ON and the BAND 
WIDTH to a narrower value. 

The marker point will appear as an intensity 
modulated spot on the spectrum. 

Set the marker point to the spectrum to be 
measured by turning the MANUAL SWEEP 
control, and the frequency of that spectrum 
will be displayed on the Counter. 


FREQUENCY COUNTER 


mr eS oyp 


j 
TRACKING GENERATOR 


Fig. 2-25 Frequency Measurement Example 
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2-10-5 Return Loss Measurement 
The passband characteristic of the D.U.T. (De- 
vice Under Test) can be measured easily as 
described in para. 2-6 ‘Tracking Generator.” 
However, when power matching is a problem, 
the amount of reflection must be measured. The 
method of measuring the reflection amount, 
using the tracking generator, will be described 
here. The relationship between the reflection 
amount and VSWR. (Voltage Standing Wave 
Ratio) is calculated with the following equation. 
This is tabulated in [Table 2-2]. 
i +1PJ 
e'T HIT 1 


where p: VSWR. . 
r: Reflection 
coefficient 


The procedure for the measurement is as 

follows: 

1. To separate the incident wave and reflected 
wave, connect a directional coupler or 
directional bridge to the instrument, with 
the accessory cable as illustrated in [Fig. 
2-26]. 

Use all 50 accessories at this time as the 
input impedance of the -TR-4122B is 50Q. 

2. Set the START/CENTER switch to CEN- 
TER. 

3. Adjust the frequency on the indicator to 
read the desired value with the TUNING 
control. 

4. First, disconnect the D.U.T. to make an 
open or short terminal, and apply all the 
power at the input of the spectrum analyzer, 
which is displayed on the CRT display. 
[Fig. 2-26] 

5. Adjusting the level with the REFERENCE 
LEVEL switch at this time will make later 
level reading convenient. ° 

6. Next, connect the D.U.T. The power to be 
absorbed by the D.U.T. is absorbed, the 
power to be reflected is reflected, and now a 
waveform as in [Fig. 2-27] may be obtained. 
The reflected amount is less as this wave- 
form drops lower from line 0) and indicates 
better power matching. 

7. From [Table 2-2], at the point where the 
waveform has dropped 20 dB from line , 
the V.S.W.R. is 1.222. 


Terminated 
into 500 


Directional coupler 


Fig. 2-26 Return Loss Measurement 
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Fig. 2-27 Return Loss Measurement Example 
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RETURN LOSS VS.STANDING WAVE RATIO 
(0.0 to 60 dB) 


Return Return 
Loss Loss 
(dB) (dB) 
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Table 2— 2 Return Loss vs. Standing Wave Ratio 
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CHAPTER 3 
PERFORMANCE CHECK 


3-1 General 
This Chapter describes the procedure for the 


performance check of -TR-4122B spectrum 
analyzer. 

Major performance can be checked by using the 
CAL. OUT. (Calibration Output) signal of the 
mainframe. 


3-2 Preparation and General Precautions 
Necessary equipment and tools, and general pre- 
cautions are described below. The equipment to 
be used must be as shown in [Table 3-1] or 
equivalents. 


3-2-1 General Precautions 

1. Always operate the instrument on AC 100 V 
(120 V, 200 V, 220 V, 240 V) +10% with a 
line frequency of 50 Hz or 60 Hz. 


2. Power cable : 
The power cable has a three-pin plug, and 
the round center pin of this plug is a ground 
pin. When connecting the cable to the AC 
line through an adaptor, always connect the 
pigtail of the adaptor or the ground terminal 
on the rear of the instrument to earth. 


Table 3-2 Tools and Jigs Necessary for Performance Test 


BNC-BNC 


Adaptor 
Adjustment board 


Table 3-1 Equipment Necessary for Performance Test 


Eqeuipment 


(1) Signal generator 


Frequency: 
Output level: 


(2) Frequency counter Frequency: 
Sensitivity: 


Stability: 


(3) High frequency power meter Frequency: 
Sensitivity: 


Accuracy: 


Frequency: 
Attenuation: 


(4) Attenuator 
Accuracy: 
Frequency: 


(5) Low distortion oscillator 
Output level: 
(6) Spectrum analyzer Frequency: 


Specifications 


Output impedance: 
Output level flatness: +0.5 dB 
Frequency accuracy: +0.01% 


Recommended 
equipment 


100 kHz to 1500 MHz 
+10 dBm to -30 dBm 
50 Q 


Takeda Riken 
-TR-5122G 


HP-436A 
5 MHz to 750 MHz 
-10 dBm (50 22) 


400 kHz to 1500 MHz Takeda Riken 


10 Hz to 250 MHz 
10 mVrms 
5 x 1078 /day 


100 kHz to 1500 MHz 
-30 dBm to +20 dBm 
+0.5 dB 


DC to 500 MHz 

10 dB step 0 to 100 dB 
1 dB step 0 to 10 dB 
+0.5 dB 


Always confirm that the POWER switch is 
set to OFF before connecting the power 
cable to the AC line. 

This instrument does not have a cooling fan. 
Be sure to keep good ventilation around the 
instrument. Never place other articles close 
to the instrument or operate with the CRT 
at the top. 

Operating temperature range is o°C to 
+40°C, and humidity range should be below 
80%. 

Before the performance check, warm up the 
instrument for about one hour. 


3-3. Performance Check using CAL. OUT. Signal 
The procedure to check the major performance 
of the instrument using the CAL. OUT. signal is 
described. Also described is the check procedure 
using the tracking generator and frequency 
counter incorporated in this instrument. 


3-3-1 Preliminary Control Setting 


1) 


2) 


3) 


4) 


5) 


Set the POWER MODE switch on the rear 
panel to AC and set the POWER switch on 
the front panel to OFF. 

Connect the power cable to the AC power 
source of a voltage corresponding to that 
imprinted on the rear panel. 


Set the front panel control as follows: 
INTENSITY ................... Center 
FOCUS sata sittnars evsvard Pewi vwis Ww Bae Center 
BASELINE CLIPPER... Counterclockwise 
to limit 
STARBUISCENTER 6: cacec4esc08 CENTER 
SCAN MODE ............... MANUAL 
SE osc: = saw shes. wie cutee 6% 10 ms/DIV. 
FREQUENCY ................. 0 MHz 
REFERENCE LEVEL ........... 0 dBm 
VERT. MODE ............. 10 dB/DIV. 
INPUT ADTs 6 sh20%0 dd taeisawas w 0 dB 
BAND WIDTH ................. 3 MHz 
DISPERSION/DIV. ...... 200 MHz/DIV. 
VIDEO ‘FILTER w5 ccc ceeccccwsn OFF 
SCAN TRIGY | 5 dics csacnicg gslewe ds AUTO 
COUNTER POWER ............... ON 
RESOL: ca oeaiesswieaaesene bas 1 kHz 
TG: MODE: 65.56 6. ois oe 8 Sateen NORMAL 
Set the POWER switch to ON, then the pilot 


lamp (AC LINE ON) and FREQUENCY 
COUNTER LED light up. 

Within about 20 seconds after setting the 
POWER switch to ON, a trace of zero fre- 
quency appears on the CRT display. If the 
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6) 


7) 


8) 


9) 


trace does not appear, turn the INTENSITY 
control clockwise to obtain brightness. If 
the trace is too bright, turn the control 
counter-clockwise to obtain appropriate 
brightness. 


CAUTION 
Do not turn the INTENSITY control 
excessively clockwise. Otherwise, the 


trace becomes too bright, possibly result- 
ing in damage to the CRT. 


If the trace is not focused, turn the FOCUS 
knob till a sharp focus is obtained. An exces- 
sively bright trace may fail to obtain a sharp 
focus. Adjust the brightness till an optimum 
trace is obtained. 

If the zero frequency waveform shows any 
slope against the vertical axis scale of the 
CRT display, turn the TRACE ALIGN con- 
trol on the front panel with a screwdriver to 
adjust. [Fig. 3-1.] 


Fit N-BNC conversion adaptor to the acces- 
sory BNC-BNC cable (MC-61) and connect 
the CAL. OUT. connector to the INPUT 
connector on the front panel. The CRT dis- 
play functions as shown in [Fig. 3-2]. 

Leave the instrument running in this condi- 
tion for about one hour. 


Adjust with 
screwdriver 


TRACE ALIGN 


c—> 


RR BEE SS! 
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Fig. 3-1 Trace Align Adjustment 


Zero frequency 
(Local feed through) 


200MHz Fundamental 
CAL. signal 


400MHz 2nd. harmonic 
CAL. signal 


) 
) 
) 
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° 
© 
° 
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N-BNC 
Adaptor 


Fig. 3-2 CAL. OUT. Signal Connection and Spectrum 


3-3-2 Frequency Display Accuracy Check 
Specification: Within +10 MHz 


L. 


Change the preliminary settings as follows: 


FUR ox 2 ws pe teen ime 5 ms/DIV. 
DISPERSION/DIV. ........ 5 MHz/DIV. 
BAND WIDTH ................. 1 MHz 


. To obtain constant hysteresis, reset the 


DISPERSION/DIV. to 100 MHz/DIV. and 
reset it again to 5 MHz/DIV. 

Turn the TUNING control till the FRE- 
QUENCY mechanical counter shows 0000 
MHz. 

Turn ZERO CAL. control by hand till the 
zero frequency waveform comes to the 
middle of the CRT horizontal axis. 

Turn the TUNING control clockwise, and 
read the mechanical counter when the 200 
MHz CAL. signal and its harmonics are in 
the middle of the CRT horizontal axis. Make 
sure that the reading error is within + 10 MHz 
for 200 MHz x N (N = 1 to 8). 

Turn the TUNING control counterclockwise 
starting from the higher frequency. Read 
the error according to the procedure in 5 
and make sure that it is within +10 MHz. 
Apart from the above procedure, a check 
using the incorporated frequency counter is 
also available. 


COUNTER POWER: 2.0.5 <p scweaa ine 3 ON 
= | Se eee eres eee be ere 1 kHz 
EAS: MODE ois as oe ses ances NORMAL 


Turn the MANUAL SWEEP control till the 
marker point comes to the center of the 
CRT DISPLAY. Set 10 MHz on the mecha- 
nical counter and turn ZERO CAL. till the 
FREQUENCY COUNTER indicates 10.0 
MHz. Set any arbitrary value on the mecha- 
nical counter and make sure that the differ- 
ence from the FREQUENCY COUNTER 
indication is within +10 MHz. 


3-3-3 Scan Linearity Check 

Specification: Within +10% 

In this instrument, the YIG main coil performs 
sweeping for the DISPERSION/DIV. range from 
100 MHz/DIV. to 2MHz/DIV. For the range 
below 1MHz/DIV., YIG FM coil performs 
sweeping. The former is called the Ist sweep 
and the latter the 2nd sweep. 


(1) 1st Sweep Scan Linearity 


1. 


Change the preliminary settings as follows: 
TIME Occ eccx eee aod ens 5 ms/DIV. 
BAND WIDTH ..............--- 1 MHz 
DISPERSION/DIV. ....... 50 MHz/DIV. 
Turn the TUNING control till the zero fre- 
quency comes on the first division line from 
the left as shown in [Fig. 3-3]. 

Make sure that the error between 2nd 
harmonics of 200 MHz CAL. signal and the 
first division line from the right is within 
+0.8 div. 

Turn the TUNING control till the zero fre- 
quency comes to the center of the CRT 
display. When the START/CENTER change- 
over switch is set to START, the zero fre- 
quency comes on the left most line. Make 
sure that the error in this case is within 
+0.4 div. 


Zero frequency 
200MHz CAL. signal 


2nd harmonic 
CAL. signal 


i 


4 


Fig. 3-3 Scan Linearity Check Procedure 


(2) 2nd Sweep Scan Linearity 


l. 


Change the preliminary settings as follows: 


3-3-4 Bandwidth Accuracy Check 
Specification: Within +20% of each resolution 


TIMED a wir 3 Gr wee wn tees 5 ms/DIV. bandwidth 
BAND WIDTH ...........-.---. 1 MHz Change the preliminary settings as follows: 
DISPERSION/DIV. ........ 1 MHz/DIV. FREQUENCY ............... 200 MHz 
2. Turn the TUNING control till the 200 MHz VERT. MODE ............... 2 dB/DIV. 
CAL. signal comes to the center (CENTER) REFERENCE LEVEL ......... -20 dBm 
of the CRT display. ; DISPERSION/DIV. ........ 1 MHz/DIV. 
3. Turn the MANUAL SWEEP control till the Apply the CAL. signal to the INPUT and 
marker point comes to the center of the then turn the REFERENCE LEVEL-FINE 
CRT display, and make sure that the FRE- control till the waveform peak of the 200 
QUENCY COUNTER shows 200.00 MHz. - MHz CAL. signal comes on the line 3 dB 
4. Make sure that the FREQUENCY COUN- (1.5 div.) distanced from the center line to 


TER shows 195 MHz +500 kHz when the 
marker point is set to the left most line on 
the CRT display and 205 MHz +500 kHz 
when it is set to the right most line. 


the horizontal axis of the CRT display. 
[Fig. 3-4] 

Make sure that the band width (3 dB) at the 
intersection between the waveform and the 


center line to the horizontal axis is within 
+20% of the set band width. [Table 3-3] 
shows the optimum DISPERSION/DIV. and 
TIME/DIV. set positions. 


SCAN MODE 
MANUAL SWEEP 
(MARKER) Dn) AUTO 
== 
MANUAL 
TIME/DIV. 


DISPERSION/DIV. + ) 
BAND WIDTH = 


SCANNINGO 


WARNING O 3dB(1.5div.) 


BAND WIDTH 


Fig. 3-4 Band Width Accuracy Check Procedure 
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Table 3— 3 Band Width Accuracy Check 
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3-3-5 Bandwidth Switching Level Error Check 3-3-6 Average Noise Level Check 


Specification: Within +1 dB (+20°C to Specification: Below —85 dBm 


+30°C) 
Change the preliminary settings as follows: 
FREQUENCY ............... 200 MHz 
TIMEIDIN, o.56c cadens ces ness 5 ms/DIV. 
VERT. MODE .............. 2 dB/DIV. 
REFERENCE LEVEL ......... -20 dBm 
DISPERSION/DIV. ........ 1 MH2/DIV. 


Fit the N-BNC conversion adaptor to the 
accessory BNC-BNC cable (MC-61) and con- 
nect the CAL. OUT. connector to the IN- 
PUT connector on the front panel. 

Turn the reference level ADJ. control till the 
waveform peak of 200 MHz CAL. signal 
comes to the middle of the vertical axis of 
the CRT display. (Set the waveform peak to 
the CENTER of the horizontal axis by the 
TUNING control and FINE control.) 

Change the BAND WIDTH sequentially 
while checking the level of the CAL. signal 
on the CRT display. Make sure that the 
waveform peak deviation is limited to less 
than 2 dBp-p. [Table 3-4] shows the DIS- 
PERSION/DIV. and TIME/DIV. set values 
‘for the BAND WIDTH change. 


Correspond to the 
Fig.3-5(a) top line 


cca | al eal val OO (ED 


(BAND WIDTH 1 MHz, 
VIDEO FILTER ON 
Below -—115 dBm 

(BAND WIDTH 1 kHz) 


VIDEO FILTER ON 

Change the preliminary settings as follows: 

FREQUENGY «..5<sasxsrae0% 200 MHz 
REFERENCE LEVEL ......... -30 dBm 
DISPERSION/DIV. ........ 2 MHz/DIV. 
BAND WIDTH ............-.---- 1 MHz 
VIDEO FILTER mc cus ee eet n iaws ON 
COUNTER POWER ..........----- OFF 
TIME/OW ) os.cs dws ee ee senoer 5 ms/DIV. 


Fit the N-BNC conversion adaptor to the 
accessory BNC-BNC cable (MC-61) and con- 
nect the CAL. OUT. connector to the IN- 
PUT connector on the front panel. 

Turn the reference level ADJ. control till the 
waveform peak of 200MHz CAL. signal 
comes on the top most line of the CRT 
display. 

Make sure that the average noise level is 
below —85 dBm (55 dB lower than CAL. 
signal). [Fig. 3-5 (a)] 


Fig.3-5(b) 


[ieee eeee 
; BER PREP PE 


Fig. 3-5 Average Noise Level Check Procedure 


BAND WIDTH 3MHz | MHz 


100kHz |OkHz 


[tiwe/ow. | sms [ ms | one [5s] 10] 


Table 3 — 4 Band Width Switching Level Error Check 


5. Change the settings as follows: 


BAND WIDTH acs. ccs escesacenee 1 kHz 
DISPERSION/DIV. ......... 2 kHz/DIV. 
TIMBIDIWV: oc: sctedaedceiaes 0.2 s/DIV. 


6. Turn the reference level ADJ. control till the 
waveform peak of 200MHz CAL. signal 
comes on the top most line of the CRT 
display. 

7. Disconnect the CAL. signal from the INPUT 
of the mainframe. Make sure that the 
average noise level is below —115 dBm. 
[Fig. 3-5 (b)] 


3-3-7 Residual Spurious Response Check 


Specifications: Below -100 dBm 
(No input signal, ) 
INPUT ATT. 0 dB 


1. Change the preliminary settings as follows: 


BANDWIDTH auc xcege seneas 100 kHz 
DISPERSION/DIV. ........ 2 MHz/DIV. 
TIMEIDIWs cc cacdxsavexends 50 ms/DIV. 
REFERENCE LEVEL «20.05%. -30 dBm 
DOP DEED ow: 0.0 sa x wie nd 16 ta" ae ON 


2. Disconnect the CAL. OUT. connector from 
the INPUT connector. 

3. Turn the TUNING control from 0 MHz to 
1,500 MHz slowly and make sure that the 
response does not exceed —100 dBm. 
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200MHz 
CAL. signal 


Fig. 3-6 CAL. OUT. Frequency Accuracy Test Setup 


3-4 Performance Test Using Measuring Instru- 
ments 

The procedure to check the performance by 
using various measuring instruments is described. 
Also described is the check procedure using the 
tracking generator and frequency counter in- 
corporated into this instrument. 

Necessary equipment and tools, and general 
precautions are described in para. 3-2. 


3-4-1 CAL. OUT. Frequency Accuracy 


Specification: 200 MHz +30 kHz 
Equipment used: Built-in frequency counter 


1. Fit the N-BNC conversion adaptor to the 
accessory BNC-BNC cable (MC-61) and 
connect the CAL. OUT. connector to the 
INPUT connector on the front panel. 
Change the preliminary settings as follows: 


N 


FREQUENGY |; «icms o35-e662% 200 MHz 
COUNTER POWER ............... ON 
Peak oi snia i G cen ao gaan ep Neagere 100 Hz 
TAS MDE: soirscdans his sk TUNED AMP. 
DISPERSION/DIV. ........ 1 MHz/DIV. 


3. Turn the TUNING control till the 200 MHz 
CAL. signal comes to the center (CENTER) 
of the horizontal axis of the CRT display. 
Turn the MANUAL SWEEP control till the 
marker point comes to the waveform peak. 
[Fig. 3-6] 

4. Make sure that the FREQUENCY COUN- 
TER reading is within 200.0000 MHz +30 
kHz. 


3-4-2 CAL. OUT. Level Accuracy 


1. 


2 


Specification: —30 dBm +0.5 dB 
Equipment used: High-frequency power 


meter 

Low distortion oscil- 

lator (S.G) 
Change the preliminary settings as follows: 
TIME/DIV: 3 cue ose mes ace nn 10 ms/DIV. 
REFERENCE LEVEL ......... -30 dBm 
VERT. MODE ...........---- LINEAR 
INPUT ATT. ......0.c00eceeees 10 dB 
BAND WIDTH ...........------ 1 MHz 
DISPERSION/DIV. ........ 1 MH2/DIV. 


Connect the CAL, OUT. connector to the 
INPUT connector via an attached connec- 


-TR-4122B 
SPECTRUM ANALYZER 
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MI-04 CABLE 


Fig. 3-7 CAL. OUT. Level Accuracy Test Setup 


tion cable (MC-61). Turn the TUNING con- 
trol till the 200 MHz CAL. signal comes to 
the center (CENTER) of the horizontal axis 
of the CRT display. 

Turn the reference level ADJ. control till the 
waveform peak comes to the top most level 
(REF.) of the CRT display. 

Input the 200MHz signal from the S.G. 
(Signal Generator) via the same cable. Adjust 
the S.G. output level till the waveform peak 
comes to the top most line (REF.), the same 
one as described in para. 3. 

Measure the level at S.G. output (without 
cable) by a power meter and make sure that 
it is within -30 dBm +0.5 dB. 


SIGNAL GENERATOR 


Fig. 3-9 CRT LOG. Scale Accuracy Test Display 


3-4-3 CRT LOG. Scale Accuracy “10 dB/DIV.” 


Specification: (Within +] dB/10 dB 
Within +2 dB/80 dB 
Equipment used: Signal generator (S.G.) ~10d8m 
Attenuator on 10 dB step 


1. Change the preliminary settings as follows: 


FREQUENCY ...........665- 200 MHz 
REFERENCE LEVEL ......... -10 dBm 
BAND WIDTH 2 su swscciiesae wes 1 MHz 
DISPERSION/DIV. ........ 5 MHz/DIV. 
VIDEO FILTER ssc cscs wkewsnes~s ON 


2. Set the S.G. output to 200 MHz and —-15 
dBm and set the external attenuator to 0 dB. 
Connect each of them to the INPUT of the 
equipment as shown in [Fig. 3-8]. 

3. Turn the REFERENCE LEVEL-FINE con- odBm 
trol till the waveform peak comes on the top 
most line (REF.) of the CRT display. 

4. Change the external attenuator sequentially 
from 0dB to 70dB. Make sure that the 
display variation is within 10 dB +1 dB for 
the 10 dB step of the said attenuator. 

[Fig. 3-9] 

5. Set the REFERENCE LEVEL to 0 dBm and 
the external attenuator to 70 dB. Make sure 
that the display variation is within 10 dB +1 
dB for the 10 dB step and 80 dB +2 dB for 
the 80 dB step. [Fig. 3-1 0) Fig. 3-10 CRT LOG. Scale Accuracy Test Display 


80dB+ IdB 
or less 


10dB+ IdB 


-TR-4122B 
SPECTRUM ANALYZER 


SIGNAL GENERATOR 


Fig. 3-8 CRT LOG. Scale Accuracy Test Setup (10 dB/DIV.) 


3-4-4 CRT LOG. Scale Accuracy “2 dB/DIV.” 5. Set the REFERENCE LEVEL to -10 dBm 
proceed as described in para. 4. 
Specification: Within +0.4 dB/2 dB 
Equipment used: Signal generator (S.G.) 
Attenuator on | dB step 


1. Change the preliminary settings as follows: 


FREQUENCY ...cdsanincaees 200 MHz 
HEFERENCE LEVEL occ cee’ -20 dBm 
SAND WIDTH 3 aiscks imanicewend s 1 MHz 
DISPERSION/DIV. ........ 2 MHz/DIV. —20dBm 
TIME/DIV, «sx Kay ceseuwssawant 5 ms/DIV. ~22dBm 
VERT.UMGDE occ ses eue ey: 2 dB/DIV. ~Zanen 


— 26dBm 
—28dBm 
—30dBm 


2. Set the S.G. output to 200 MHz and —-20 
dBm and set the external attenuator to O dB. 
Connect each of them to the INPUT of the 
instrument as shown in [Fig. 3-11]. 

3. Turn the Reference level ADJ. control till 
the waveform peak comes on the top most 
line (REF.) of the CRT display.. 

4. Change the external attenuator sequentially 
from O0dB to 10dB. Make sure that the 
display variation is within 2 dB +0.4 dB for 
the 1dB step of the external attenuator. 
[Fig. 3-1 2] Fig. 3-12 CRT LOG. Scale Accuracy Test Display ne 
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Fig. 3-11 CRT LOG. Scale Accuracy Test Setup (2 dB/DIV.) 
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3-4-5 CRT LINEAR Scale Accuracy 


L 


Change the preliminary settings as follows: 


FREQUENCY ........56-0205 200 MHz 
REFERENCE LEVEL ..........- 0 dBm 
BAND WIDTH... 226020 sew eweee 1 MHz 
DISPERSION/DIV. ........ 2 MHz/DIV. 
VERT. MODE 2.20: essseres es LINEAR 
PRIPUNT POET s: ssnie aise 22d EES RE 10 dB 


Set the S.G. output to 200 MHz and —7 dBm 
(100 mVrms at 502), and feed it to the 
INPUT of the instrument. 

Turn the REFERENCE LEVEL—FINE till 
the waveform peak comes to the top most 
line (REF.) of the CRT display. 

Make sure that the waveform peak reading 
on the CRT display is within -7 dBm +2 dB 
when VERT. MODE is set at 10 dB/DIV. 


AEF. LEvEL(6n) | -0[—0] -»] —«] -20] 
Pex arr.toe) | 0 | 20 | 
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Fig. 3-13 Reference Level Accuracy Test Setup 


3-4-6 Reference Level Accuracy 


Specification: Within | dB 
(+20°C to +30°C) 
Equipment used: Signal generator (S.G.) 
Attenuator on 10 dB step 


1. Change the preliminary settings as follows: 


FREQUENCY iuvas eer eee dees 200 MHz 
BAND WIDTH vscasseemtaeeanss 1 MHz 
DISPERSION/DIV. ........ 2 MHz/DIV. 
VER MOE: a. 5:4.0 5 cod nnwinine 2 dB/DIV. 


2. Set the S.G. output to 200 MHz and -15 
dBm, and set the external attenuator to 
0 dB. Connect the S.G. output to the IN- 
PUT of -TR-4122B as shown in [Fig. 3-13]. 

3. Turn the REFERENCE LEVEL—FINE till 
the waveform peak comes on the scale in the 
center of the CRT display. 

4. Make sure that the deviation from the center 
scale is less than 0.5 div. (1 dB) when the 
external attenuator and REF. LEVEL of the 
mainframe are set as shown in [Table 3-5]. 


SIGNAL GENERATOR 


JUG 2014/U & 
ADAPTOR 


3-4-7 RF Attenuator (INPUT ATT.) Accuracy 


Specification: +0.5 dB 
‘Equipment used: Signal generator (S.G.) 
Attenuator on 10 dB step 


1. Change the preliminary settings as follows: 


FREQUENCY ............... 200 MHz 
REFERENCE LEVEL ......... -40 dBm 
BAND WIDTH ................. 1 MHz 
DISPERSION/DIV. ........ 1 MHz/DIV. 
FUME: onic faa swe des er 5 ms/DIV. 
VERT.MODE............... 2 dB/DIV. 
INPUT AUT Ua, - sssscse: cise ener decir ohare sa ones 0dB 


2. Set the S.G. output to 200 MHz and 0 dBm, 
and set the external attenuator to 50 dB. 
Connect each of them to the INPUT of the 
instrument as shown in [Fig. 3-14]. 

3. Turn the Reference level ADJ. control till 
the waveform peak comes to a scale in the 
center of the CRT display. 

4. Make sure that the deviation from the center 
scale is within +0.25 div. (+0.5 dB) when the 
external attenuator and INPUT ATT. are set 
as shown in [Table 3-6]. 
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Fig. 3-17 Spurious Response Test Display 
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Fig. 3-14 RF Attenuator Accuracy Test Setup 
Fig. 3-15 Gain Compression Test Procedure 
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3-4-8 Gain Compression 


Specification: Less than —| dB at -10 dBm 
input 
Equipment used. Signal generator (S.G.) 


Change the preliminary settings as follows: 


FREQUENCY ...........---> 200 MHz 
REFERENCE LEVEL ........-- -10 dBm 
BAND WIDTH ....... 2.0 se eees 1 MHz 
DISPERSION/DIV. .......- 5 MHz/DIV. 
TIMEIDIV, as 4s eer wesas Gees 5 ms/DIV. 
VERT.MODE ....+..5.+--80: 2dB/DIV. 


Set the S.G. output to 200 MHz and -20 
dBm and connect it to the INPUT of the 
instrument as shown in [Fig. 3-15]. 

Turn the Reference level ADJ. control till 
the waveform peak comes to a scale in the 
center of the CRT display. 

Make sure that the deviation from the center 
scale is below —1 dB when the REFERENCE 
LEVEL is reset to 0 dBm and S.G. output is 
reset to —10 dBm. 
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3-4-9 Spurious Response 


Specification: Below —70 dB (for input at- 
tenuator at 0dB and —30 
dBm input) 

Equipment used: Low Distortion OSC.*! 


Change the preliminary settings as follows: 


PREQUENGY 40. 0.50.0000s% 08 500 MHz 
REFERENCE LEVEL. .....4.5.. -10 dBm 
BAND WIDTH ................. 1 MHz 


Set the low distortion oscillator output to 
-~10 dBm and connect to the INPUT of the 
instrument. [Fig. 3-16] 

Concerning each output frequency of the 
low distortion oscillator, make sure that the 
secondary harmonic signal level on the CRT 
display is not below the basic wave level by 
more than 50 dB. [Fig. 3-17] 

If the output frequency of the low distor- 
tion oscillator exceeds 500 MHz, set the 
FREQUENCY to 1000 MHz. 


LOW DISTORTION OSC. 


*] A combination of S.G. and L.P.F. may be used instead of 
the low distortion oscillator. In this case, the level of the 
secondary harmonic signal of the combined output must be 
lower by more than 70 dB than the basic wave -10 dBm. * 


Fig. 3-16 Spurious Response Test Setup 


3-4-10 Frequency Response 


Specification: For the range from 100 kHz 
to 1500 MHz 
Within +1 dB for input 
mixer 
Within +1 dB for input 
attenuator 

Equipment used: Signal generator (S.G.) 


Change the preliminary settings as shown 
below: 


FREQUERICY wa csctawreasess 500 MHz 
REFERENCE LEVEL .«......0%4 -10 dBm 
DISPERSION/DIV. ...... 100 MHz/DIV. 
VERT. MODE pcs ei sa secwas 2 dB/DIV. 
INPUT ATTs. si8sseeensnvaniens 10 dB 


Set the S.G. output to 200 MHz and —20 
dBm and connect to the INPUT of the 
instrument. 

. Turn the Reference level ADJ. control till 
the waveform peak comes to a scale in the 
center of the CRT display. 

Change the S.G. output frequency from 100 
kHz to 1500 MHz and make sure that the 
level variation on the CRT display is within 
+2 dB. 


CAUTION 


The frequency response of the S.G. itself 
is the error in measurement. Be sure to 
make correction. 


6 °° Q©oc°0dd0O0 


N-SMA ADAPTOR 
(HRM-508) 


5. By using the tracking generator output (400 


kHz to 1500 MHz), the frequency charac- 
teristics can be observed at a glance. 
[Fig. 3-18] 


3-4-11 Noise Sideband 


Specification: Below —70dB (20 kHz away 
from the carrier, with the 
band width 1 kHz and video 


filter ON) 
Change the preliminary settings as follows: 
FREQUENGY  . .0cccee cea swiee 0 MHz 
BAND WIDTH ..............-.--- 1 kHz 
DISPERSION/DIV. ........ 10 kHz/DIV. 
THME/DIM 6 isa: dace sro yes ars See ouet's 1s/DIV. 
VIDEO FILTER.................. ON 


Turn the TUNING control till the zero fre- 
quency of the instrument comes to the 
center (CENTER) of the CRT display. 
Operate the REF. LEVEL switch and the 
REFERENCE LEVEL—FINE control till the 
zero frequency peak comes to the top most 
line (REF.). 

Make sure that the difference between the 
noise peak and waveform peak level at a 
point more than 20 kHz (2 div.) from the 
waveform center (CENTER) is more than 
70 dB. [Fig. 3-19] 


; MM-14 CABLE : 


Fig. 3-18 Frequency Response Test with Incorporated T.G. 
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3-4-12 Residual FM 


Specification: Less than 1 kHzp-p 
(at sweep time less than 50 


ms/DIV.) 
Change the preliminary settings as follows: 
FREQUENCY ...............+- 0 MHz 
BAND WIDTH ...............-- 10 kHz 
DISPERSION/DIV. ......... 2 kHz/DIV. 
TIME/DIV.............2005- 0.5s/DIV. 


Turn the TUNING control till the zero fre- 
quency of the instrument comes to the 
center (CENTER) of the CRT display. 
Operate the REF. LEVEL switch and the 
REFERENCE LEVEL—FINE control till the 
zero frequency peak comes to the top most 
line (REF.). 

Set the DISPERSION/DIV. to 0, and turn 
the TUNING—FINE control till the wave- 
form appears on the CRT display. Make 
sure that the level of the waveform during 
the variation in the vertical axis direction is 
less than 0.5 div. (1 kHz) for 1 div. on the 
horizontal axis. 


Zero Frequency 
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Fig. 3-19 Noise Sideband Check Display 


3-5 Tracking Generator Section 

The procedure to check the performance of the 
tracking generator built in this instrument is as 
follows. 


3-5-1 Frequency Range and Frequency 
Response 


Specification: +1 dB for 400 kHz to 
1500 MHz 
Equipment used: Power meter 


1. Change the preliminary settings as follows: 


DISPERSION/DIV.. 2... os is cca ducsus ow 0 
7.4, MODE .0:ss5 05 iene ss sais NORMAL 
OUTPUT LEVEL «33 .¢seeemdve es 0 dBm 


2. Connect the power meter to the OUTPUT 
connector. Turn the TUNING control slow- 
ly from 400 kHz to 1500 MHz. [Fig. 3-21] 
Make sure that the level indication deviation 
on the power meter is within +1 dB. 


Fig. 3-20 Residual FM Check Display 


3-15 


3-5-2 Output Level Accuracy 


Specification: Within +1 dB 
Equipment used: Power meter 


Change the preliminary settings as follows: 


FREQUENCY: 5.0.0 sores weaves 200 MHz 
DISPERSION/DIV.,. 11s ¢s.v sre sree va 0 
TG. MODE wicca swawisaewes NORMAL 
OUTPUT LEVEL: oc saaiewe cere da 0 dBm 


Connect the power meter to the OUTPUT 
connector. Make sure that the level indi- 
cation on the power meter is within 0 dBm 
+1 dB. 


3-5-3 Output S/N Ratio 


1. 


Specification: 30 dB 
Equipment used: Spectrum analyzer 


Change the preliminary settings as follows: 
DISPEHSION/ENV: osiscassusvescian 0 
TG: MODE: 34::.¢2ac9%e e002: NORMAL 
Connect the OUTPUT connector with the 
input terminal of the spectrum analyzer on 
other than this instrument. [Fig. 3-22] 
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Fig. 3-21 T.G. Frequency Range and Frequency Response Check Display 


3. Make sure that the spurious level (except for 


harmonics) is more than 30 dB lower than 
the signal level when the TUNING control is 
turned from 400 kHz to 1500 MHz. 


Fig. 3-23 Frequency Counter Range Check Display — 


POWER METER 
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3-6 Frequency Counter Section 

The procedure to check the performance of the 
frequency counter incorporated into this instru- 
ment is as follows. 


3-6-1 Frequency Range 


L. 


Specification: 400 kHz to 1500 MHz 


Change the preliminary settings as follows: 


TIMEIOIV ss a4 ie sees caeu tee 10 ms/DIV. 
BAND WIDTH 5562s sisw ewes was 3 MHz 
DISPERSION/DIV. ........ 2 MHz/DIV. 
ye Oo: | eee NORMAL 
COUNTER RESGL. .inxieiewenes 1 kHz 


Set the marker point, whose brightness is 
modulated, to the center of the CRT display. 
Turn the TUNING control slowly from 400 
kHz to 1500MHz. Make sure that the 
FREQUENCY COUNTER LED display 
shows the correct counting according to the 
FREQUENCY dial display. 
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Dial display accuracy is +10 MHz and LED 
display varies for several counts for 1 kHz 
digit. 

Set the T.G. MODE to the TUNED AMP. 
and connect the CAL. OUT. connector to 
the INPUT connector. 

Set the FREQUENCY to 200 MHz so that 
the waveform appears in the center of the 
CRT display. 

Turn the MANUAL SWEEP control till the 
marker point comes to a position left of 
waveform and about 30 dB above the noise 
level. 

Make sure that the FREQUENCY COUN- 
TER shows the correct frequency (200 MHz 
+30 kHz) of the CAL signal. 

As shown in [Fig. 3-23], set the marker 
point at a position in the center and at the 
right-hand section of the waveform and 
about 30 dB above the noise level, and make 
sure that the FREQUENCY COUNTER 
shows the same frequency for both cases. 
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Fig. 3-22 T.G. Output Level Accuracy Test Setup 
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Table 3-7 PERFORMANCE CHECK LIST Serial No. 


Preliminary Control Settings 
1) Set POWER MODE on the rear panel to AC and set POWER on the 
front panel to OFF. Connect the power cable of the instrument to the 


AC power source. 


2) Set the front panel controls as follows: 


1... INTENSITY: aos a sos oi eats 05 ERG vars Ode ce CENTER 
2, OCUS: seis dees e826 vgs 95) BORA GBPS Ow 6 EE Bs Fare oder CENTER 
3. BASELINE CLIPPER ............. Counterclockwise to limit 
4. START/CENTER ...................ccccccccuce CENTER 
5; SGAN MODE bse 3-614 466 tw 5 55a POE Bis onc S ee daw kc MANUAL 
6: THIME/ DIVE: sissss 95 wh 56,5.4 6 65085 @ Scie wfavieoui bee o Rms er s 10ms/DIV. 
7. FREQUENCY .............. 0... cece cence eee e ae 0 MHz 
8. REFERENCE LEVEL ............................ 0 dBm 
9. VERT. MODE «wae ccicceccecwoscewcawessciwenn 10dB/DIV. 
LOS) INPUT AT Ts. <.sies ec oie Sis 8 wid 3a de Bo die eon oe ues 0 dB 
Lig. SERIES FRU U oo ods ini Sse ions oh ales Mere mm soaedk ee Rg 9s BAC 3 MHz 
12... BISPERSION/DIV,: 5 css o 6065 bods waves een 200MHz/DIV. 
L.A PULTE wowing oh see Sek ae Sarl ob awd wedi ewe ook OFF 
Ti! SHAE SEU GSy oo bts cre baie Garena ate a kde ete whan L AUTO 
15. COUNTER POWER .......... sig Baas gbaise ar sisal anata ered at ei ON 
BG TBO aoe bs cis es ond se Hem wd Fs eet aaenvvk 1kHz 
PGMs Noes oh bilson a seins siroepeion tn dha. Sod 0 ew ate Vl e Sst ee 4s NORMAL 
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| Band Width Accuracy wininzo% || 

Band Width Switching Accuracy a re 
(+ 20°C to +30°C) 


Average Noise Level (VIDEO FILTER; ON) 
BAND WIDTH; 1 MHz Below —85 dBm 
BAND WIDTH; 1 kHz Below —115 dBm 


Residual Spurious Response 
(No Input signal, INPUT ATT. 0 dB) 


Performance Check With CAL. OUT. Signal 


Below —100 dBm 


CAL. OUT. Frequency Accuracy 200 MHz + 30 kHz 
8 CAL. OUT. Level Accuracy —30 dBm + 0.5 dB 
CRT. LOG. Scale Accuracy Within + 1 dB/10 dB 
VERT. MODE; 10 dB/DIV. Within + 2 dB/80 dB 
VERT. MODE; 2 dB/DIV. Within + 0.4 dB/2 dB 


Reference Level Accuracy (+20°C to +30°C)| Within + 1 dB 
a RF ATT. (INPUT ATT.) Accuracy +0.5 dB 


Gain Compression (At —10 dBm input) Less than — 1 dB 


Below — 70 dB 


Spurious Response 
13 | (INPUT ATT. 0 dB. Input — 30 dBm) 


Performance Test Using Measuring Instrument 


na Frequency Response Within + 2 dB 


16 Residual FM (TIME/DIV. less than 50ms) Less than 1 kHzp-p 


Frequency Range and Frequency Response 400 kHz to 1500 
MHz +1 dB 


© ne Output Level Accuracy Within + 1dB 
! 


Noise Sideband 
(BAND WIDTH; 1 kHz, VIDEO FILTER; 
ON, 20 kHz away from the carrier) 


Below —70 dB 


Output S/N Ratio 30 dB br more 
He Frequency Range 400 kHz to 1500 
MHz 


CHAPTER 4 
CALIBRATION AND ADJUSTMENT 


4-1 General 

This Chapter describes the calibration procedure 
which is made after the basic operation check 
and performance check of the -TR-4122B Spec- 
trum Analyzer. When the instrument is repaired 
because of a faulty function, be sure to carry 
out the performance check and calibration 
before starting operation. 

Numbers and symbols used for parts in this de- 
scription are the same as imprinted or engraved 
on the circuit diagrams and boards. 


Equipment 


Specifications 


4-2 Preparation and General Precautions 
Necessary equipment and tools are listed in the 
table below. Equipment to be used must be 
those as listed in [Table 4-1] or equivalent. 


4-2-1 Necessary Equipment and Tools 


Recommended 
equipment 


Frequency: 
Output level: 
Output impedance: 
Output level flatness 
Frequency accuracy: 


(1) Signal generator 


: +0.5dB 
+0.01% 


100 kHz to 1500 MHz 
+10 dBm to —30 dBm 
502 


Attenuation: 


Accuracy: 


(5) Low distortion oscillator 


Frequency: 


Output level: 


(6) Spectrum analyzer Frequency: 


Input sensitivity: 


(7) Digital multimeter 


(8) DC high-voltage prove 


Measuring range: 
Accuracy: 
Input impedance: 


(2) Frequency counter Frequency: 10 Hz to 1500 MHz Takeda Riken 
Sensitivity: 10 mVrms -TR-5123G 
Stability: 5 x 10° /day 

ae id 

(3) High frequency power meter Frequency: 100 kHz to 1500 MHz HP-436A 
Sensitivity: —30 dBm to +20 dBm 
Accuracy: +0.5 dB i 

(4) Attenuator Frequency: DC to 500 MHz 


Harmonic distorsion: Less than —80 dB 


Resolution (IF B.W.): 30 Hz to 300 kHz 


Measuring range: +5 kV to—2 kV 


10 dB step 0 to 100 dB 
1 dB step 0 to 10 dB 
+0.5 dB 


5 MHz to 750 MHz 


—10 dBm (50 2) 


400 kHz to 2000 MHz Takeda Riken 
—120 dBm -TR-4110/4111 


Takeda Riken 
-TR-6855 


Takeda Riken 
-TR-1116 


0 V to+ 1000 V 
+0.1% 
10 Ma or more 


Table 4 — 1 Equipment Necessary for Calibration 


[Topatcabe | whoa | BNO-ENO 
[Gomecton cabo we-a6 | SNOUM 


[Connection cable | mc-e1 | BNC-ENC | 
[Connection cable | mmeta | SMASWA | 
Connection cable 


SMA-SMA Adaptor P| HRM-501 
Adiustment board CY-822 22pin, double 


Table 4 — 2 Tools and Jigs Necessary for Calibration 


4-2-2 Preparation for Calibration 

1. Always operate the instrument on AC 100 V 
(120 V, 200 V, 220 V, or 240 V) 10% with 
a line frequency of 50 Hz or 60 Hz. 

2. Always confirm that the POWER switch is 
OFF before connecting the power cable to 
the AC line. 

3. Carry out the calibration in an environment 
with a temperature +20°C to +30°C with 
humidity below 80% and in a place free 
from dust, vibration, and noise. 


4-2-3 Preliminary Control Setting 

1. Set the POWER MODE switch on the rear 
panel to AC and the POWER switch on front 
panel to OFF. 

2. Connect the power cable to an AC line with 
a voltage corresponding to that imprinted on 
the rear panel. 

3. Set the front panel controls as follows: 


INTENSITY ................... Center 
FOCUS «ica ccus canoer tawsr Center 
BASELINE CLIPPER... Counterclockwise 

to limit 
START/CENTER............. CENTER 
SCAN MODE ............... MANUAL 
TIMES OIY » ics vie ews vce cw enna 5 ms/DIV. 
DISPERSION/DIV. ...... 100 MHz/DIV. 
BAND WIDTH .................. 1 MHz 
VIDE® PICTER ss ain neice kes dees OFF 
REFERENCE LEVEL ........... 0 dBm 
INPUT ATT. ................... 0dB 
VERT. MODE ............. 10 dB/DIV. 
SCAN TRIG. .................. AUTO 
FREQUENCY ............... 200 MHz 
COUNTER POWER .............. OFF 


4-2 


4-3 Power Source Adjustment 

1. With the POWER switch OFF, measure the 
impedance at the test point [Fig. 4-1] of 
board SE160. Measured values are obtained 
using a resistance range of applied current 
100A for the measurement on a digital 
multimeter. 

2. Set the POWER switch to ON, and measure 
the voltage at each test point. [Fig. 4-1] 
shows the adjustment control position. 
Operate the control corresponding to each 
test point to adjust the voltage to that 
shown in [Table 4-3]. 


Test point 


Adjusting Control 


Impedance Voltage 


“TP-I R39 
TP-2 R32 
TP-3 Approx. 1022 No adjustment 
TP-4 Approx. 1842 | _ ‘ 
TP-5 Approx. 64Q +15.00V 


Table 4 — 3 Power Source Adjustment 


Fig. 4-1 Location of Power Source Adjustment V.R. 
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TG. ATT. 


FREQUENCY COUNIER 
(MEP—260) 


COUNTER RF AMP. 
(SH212) 


ISOLATION AMP. 
(MEP—258) 


TRACKING GENERATOR 
(MEP—257) 


TRACKING GENERATOR 
porn 


Fig. 4-3 Bottom View 


COUPLER 
(MEP — 256) 


Ist. MIXER 
(MEP —253) 


YIG TUNED OSC 
(MEP— 1200) 


YIG POWER SUPPLY 
(SG204) 


RF SECTION 
(MEP—255) 


4-4 
1. 
2. 


Checking the High-voltage Power Source 
Set the POWER switch to OFF. 
Pull out the board SG178 (CRT driver) and 
disconnect the connector J236. Remove 
two CRT set screws and disassemble the 
CRT socket and anode key from the CRT. 


CAUTION 


After the removal of the anode cap, keep 
away from the connector on the CRT 
side. 


Set the POWER switch to ON. 

Check the voltage at each terminal of the 
CRT socket and at the anode cap. Because 
of high voltage, take utmost care when meas- 
uring and use the high-voltage probe to- 
gether with a digital multimeter. 


Voltage 
—1.5kV 
approx.—|.52kV to —| .60kV 
—1.5kV 
approx.—|. IIkV to |.42kV 


}2pin #1 


*1 is adjusted by the INTENSITY control, 
*2 by the VR-1 in high-tension case, and *3 
by the FOCUS control. 

When adjusting VR-1, use a high voltage 
resistant screwdriver. 

After the checking of each voltage, set the 
POWER switch to OFF, mount the CRT 
socket and anode cap to the CRT, and fix 
the CRT with screws. 

Insert the board SG178 and connect the 
connector. 


-TR-6855 
DIGITAL MULTIMETER 


Anode cap 


Probe Body 


CRT set screws 


VR-I 


CRT socket 


Fig. 4-4 High Voltage Power Source Check Procedure 


4-5 CRT Driver Adjustment 


1. 


(Board code: SG178) 


Equipment used: Digital Voltmeter 


Set the POWER switch to OFF and pull out 
the board SG178. 


2. Mount the board $G178 via attached adjust- 


ment board CY-822. 


4-5-1 Adjustment of INTENSITY, FOCUS, and 


1. 


CRT Distortion 
Change the preliminary settings as follows: 


FREQUENCY a. cs ce sees ees 200 MHz 
SCAN MODE ......... MANUAL SWEEP 
DISPERSION/DIV. ........ 1 MHz/DIV. 
BAND WIDTH ...........--++-+- 3 MHz 


Connect the CAL. OUT. connector and the 
INPUT connector. 

Turn the MANUAL SWEEP control till the 
marker point comes to the center of the 
horizontal axis of the CRT display. 

Turn the TUNING control till the marker 
point comes to the edge of the 200 MHz 
CAL. signal waveform and set it to the 
center of the horizontal axis. [Fig. 4-3] 


DISPLAY ADJUST 


a lh ee 


VERT. 
ASTIG. 


GAIN 


10. 


Fig. 4-7 FOCUS Adjustment — Fig. 4-8 FOCUS Adjustment 


Turn the FOCUS control to the limit clock- 
wise to darken the bright point. 

Turn R176 (G2) till the marker point be- 
comes brightest. 

Turn the FOCUS control till the marker 
point is distinctly focused. 

Turn the ASTIG. control on the front panel 
till the marker point is distinctly focused. 
[Fig. 4-8] 

Change the preliminary settings as follows: 


RICAN: CIES i ses 3: sge di ack Bat ally Bouse AUTO 
DISPERSION/DIV. ....... 10 MHz/DIV. 
BAND WIDTH 542 00serst vex xe 100 kHz 
REFERENCE LEVEL. «iscsi cus -30 dBm 
VERT: MODE .cicizetacea ss 2 dB/DIV. 


Feed the CAL. signal to the INPUT con- 
nector, and turn the TUNING control till 
the waveform comes to the left most line on 
the CRT display. Measure the distortion of 
the waveform relative to the left most line. 
Take the same steps for the center and right 
most line on the CRT display. Adjust R178 
till the distorsion becomes less than 0.1 div. 
for all three points. 


Waveform when SCAN MODE 
is set to AUTO or MANUAL 


Marker point 


FECHA 


Turn the ASTIG. control 
till the marker point is 
distinctly focused. 


4-5-2 Vertical Axis Adjustment 


L. 


i) 


go 


1. 


Change the preliminary settings as follows: 


SCAN MODE 24s ei dsicemse es nrnr AUTO 
DISPERSION/DIV... «cine nicer sues 0 
BAND WIDTH 2.2 vsctesezee sous 1 MHz 
HEPERENCE LEVEL. 080606 -30 dBm 


REFERENCE LEVEL—FINE .... 
Feed the CAL. signal to the INPUT con- 
nector, and turn the TUNING control till 
the waveform comes to the top most line 
(REF.) on the CRT display. 

Connect the digital voltmeter to TP-1, and 
turn the TUNING control till +5.00 V is 
obtained. Adjust R83 so that the trace 
keeps its position on the CRT display even 
when VERT. MODE is changed to 2 dB/ 
DIV. 

Set the REFERENCE LEVEL to —20 dBm. 
Turn the TUNING control till TP-1 indicates 
+2.50 V voltage. 

Turn the VERT. POSI. control till the trace 
comes to the center of the vertical axis of 
the CRT display. 

Set the REFERENCE LEVEL to -30dBm 
again. Turn the TUNING control till TP-1 
indicates +5.00 V voltage. 

Turn the VERT. GAIN control till the trace 
comes to the top most line of the CRT 
display. 

Repeat steps 3 to 7. 

Set VERT. MODE to 2dB/DIV. Turn the 
TUNING control till TP-1 indicates +4.10 V 
voltage. In this case, adjust R89 so that the 
trace comes to the second line from the 
bottom on the vertical axis. 


.In this condition, set the REFERENCE 


LEVEL to OdBm. Adjust R111 so that the 
trace comes to the bottom line on the hori- 
zontal axis. 

Set VERT. MODE to 10 dB/DIV., REFER- 
ENCE LEVEL to 0dBm, and BAND WIDTH 
to 0.5 kHz. 

Connect the digital voltmeter to TP-6, and 
adjust R253 so that 0 V voltage is obtained. 


5.00V 
(VERT. GAIN) 


2.50V 
(VERT. POSI.) 


Fig. 4-9 Vertical Axis Adjustment 


4-5-3 Horizontal Axis Adjustment 


e 


Change the preliminary settings as follows: 


BGAN MODE: «i o.0c42¥ss0e5weess AUTO 
DISPERSION/DIV. 5243. q0 daca wsieness 0 
BAND WIDTH «0000 cacsadman 3 MHz 
REFERENCE LEVEL «is icicencs 0 dBm 
VERT. MODE ssccasssacens 10 dB/DIV. 


Feed the CAL. signal to the INPUT con- 
nector. Turn the TUNING control till the 
waveform comes to the center line of the 
horizontal axis. 

Set SCAN MODE to MANUAL SWEEP. 
Connect the digital voltmeter to TP-8. Turn 
the MANUAL SWEEP control till the volt- 
meter indicates 0.00 V. 

Turn the HORIZ. POSI. control on the front 
panel till the marker point comes to the 
center of the CRT display. 

Turn the MANUAL SWEEP control to shift 
the trace leftward. 

This is to obtain —5.00 V on TP-8. 

Turn the HORIZ. POSI. control on front 
panel till the trace comes to the left most 
line on the CRT display. 

Set the POWER switch to OFF and return 
the board SG178 to original condition. 


R!I78 R176 


Fig. 45 Adjustment Board (CY-822) Reference Diagram 


Bs) ro} 37 


qe 


J7001 aSz 4 
M2039 


oe 


Fig. 4-6 Location of CRT DRIVER (SG178) Adjustment 


R253 RII! R89 R83 


4-6 YIG Driver Adjustment 


(Board code: PG177) 


Equipment used: Digital Voltmeter 


Signal Generator (S.G.) 


Set the POWER switch to OFF and pull out 
the board PG177. 

Mount the board PG177 via the attached ad- 
justment board CY-822. [Fig. 4-10] 


4-6-1 10 V,—-5 V Adjustment 


I. 


Connect the digital voltmeter to TP-2, and 
adjust R110 till the voltmeter indicates 
+10.00 V. 

Connect the digital voltmeter to 11B pin of 
connector J1, and adjust R121 till the volt- 
meter indicates —5.00 V. 


4-6-2 Scan Linearity Adjustment 


L. 


Change the preliminary settings as follows: 
FREQUENCY ............... 100 MHz 
TIME/DIV.............----- 5 ms/DIV. 
DISPERSION/DIV. ........ 20 kHz/DIV. 
BAND WIDTH ................. 1 MHz 
Feed the CAL. signal to the INPUT con- 
nector Turn the TUNING control till the 
zero frequency spectrum comes to the left 
most line of the CRT display. 

Adjust R175 so that the 200 MHz CAL. 
signal comes to the right most line of the 
CRT display. In this case, the zero frequen- 
cy shifts also, and thus should be readjusted 
by the TUNING control. 

Change the settings as follows: 
FREQUENCY ................- 5 MHz 
DISPERSION/DIV. ........ 1 MH2/DIV. 
BAND WIDTH ............... 100 kHz 
Cancel the CAL. signal and feed 10.00 MHz, 
—20 dBm signal from S.G. Turn the TUNING 
control till the zero frequency comes to the 
left most line of the CRT display. Adjust 
R196 so that the 10 MHz signal comes to 
the right most line of the CRT display. In 
this case, the zero frequency shifts also, and 
thus should be readjusted by the TUNING 
control. 


4-6-3 Adjustment of Dial Scale Accuracy 

1. Turn the FREQUENCY—ZERO CAL. con- 
trol 2.5 turns clockwise from the counter- 
clockwise limit and the TUNING—FINE 
control 5 turns clockwise from the counter- 
clockwise limit. 

2. Change the preliminary settings as follows: 


TIME/DIV: 5:05 5% 2 ot pense e 5 ms/DIV. 
DISPERSION/DIV. .....-..- 5 MHz/DIV. 
BAND WIDTH .......-----++-+> 1 MHz 


3. Set S.G. output to 500.0 MHz, 0 dBm and 
connect it to the INPUT connector of the 
instrument. 

4. Set the FREQUENCY mechanical counter 
to 0000 MHz. Adjust R86 so that the zero 
frequency waveform comes near to the point 
distanced 0.3 div. to the right of center of 
the CRT display. 

5. Set the FREQUENCY mechanical counter 
to 1500 MHz. Adjust R83 so that the triple 
harmony of the S.G. output frequency 500 
MHz comes to a point distanced 0.2 div. 
to the right from the center of the CRT 
display. 

6. Set the mechanical counter again to 0000 
MHz. Set the DISPERSION/DIV. to 100 
MHz/DIV. once and return it to 5 MH2/DIV. 
again. 

7. Repeat the procedure from 4 to 6 till the 
dial scale accuracy is within +10 MHz. 


4-6-4 START/CENTER Switch Adjustment 
1. Change the preliminary settings as follows: 


TIMEIDIV: « oveeseincecmex kx 5 ms/DIV. 
DISPERSION/DIV. ........ 5 MHz/DIV. 
BAND WIDTH oc cscs ceiens anes 1 MHz 


2. Turn the TUNING control till the zero fre- 
quency comes to the center (CENTER) of 
the CRT display. Adjust R128 so that the 
zero frequency comes to the left most line 
of the CRT display when the START/ 

_ CENTER switch is set to START. 

3. Set the POWER switch to OFF and return 
the board PG177 to its original condition. 


Remove the set screw 


Fig. 4-10 Replacement Board PG177 (YIG DRIVER) 


R175 R196 R110 


R86 R83 Ri2! 
Fig. 4-11 Location of YIG DRIVER (PG177) Adjustment 
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4-7 Ramp Generator Adjustment 
(Board code: PF119) 


Equipment used: Digital Voltmeter 
Signal Generator (S.G.) 
1 kHz 
Internal AM modulation 
must be possible. 


1. Set the POWER switch to OFF and pull out 
the board PF119. 

2. Mount the board PF119 via the attached ad- 
justment board CY-822. 


4-7-1 10 V Adjustment 

1. Connect the digital voltmeter to TP-2. 
Adjust R72 till the voltmeter indicates + 
10.00 V. 


4-7-2 Scan Time Adjustment 
1. Change the preliminary settings as follows: 


EREQUENGNig epee eta « 200 MHz 
MIME/DING 3.00 3 eens tee bs 1 ms/DIV. 
DISPERSION/DIVeAe =. ere. 0 
BAND WIDTH =..c 92-0 3c se ot5 0s 3 MHz 
REEERENCEEEVED. 4. .ane- 0 dBm 
SGANMURIG: Si repetes oss nes VIDEO 


Mn 


Feed the 1 kHz AM-modulated signal of 
200 MHz. -20dBm from S.G. to the IN- 
PUT connector. 

Turn the TUNING control till the modu- 
lated waveform appears on the CRT display. 
[Fig. 4-12] 

Change the modulation until the p-p value of 
the modulated waveform becomes | div. 
Turn R144 to apply video trigger. 

Change the modulation till the p-p value of 
the modulated waveform becomes 2 div. 
Adjust R78 so that 1 div. becomes equal to 
1 cycle for the setting of TIME/DIV. to 
1 ms/DIV. 

Adjust R81 so that 1 div. becomes equal to 
2 cycles for the setting of TIME/DIV. to 
2 ms/DIV. 

Repeat 6 and 7 procedures above till the 
scan time is within + 10%. 

Set the POWER switch to OFF, and reset 
the board PF119. 
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Fig. 4-12 SCAN TIME Adjustment 
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Fig. 4-13 Location of RAMP GENERATOR (PF119) Adjustment 
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4-8 LOG. AMP. Adjustment 


(Board code: PH190) 


Equipment used: Signal generator (S.G.), 


Digital Voltmeter, 
Attenuator 10 dB step 


Set the POWER switch to OFF and pull out 
the board PH190. 

Reset board PH190 via the attached adjust- 
ment board CY-822. 


4-8-1 Adjustment of LINEAR REFERENCE 


1. 


4. 
5 


LEVEL 40 dB, 50 dB 
Feed the 10.700 MHz, +4.0 dBm signal from 
S.G. to J488 LOG. AMP. input of the board 
PH190 via the external attenuator as shown 
in [Fig. 4-14]. Set the external attenuator 


to 10dB and set VERT. MODE to LINEAR. 


Connect the digital voltmeter to TP-15 and 
read the voltage when the REFERENCE 
LEVEL is set at -30dBm. This voltage is 
called Vi. 

Read the voltage on TP-15 when the 
REFERENCE LEVEL is set at -40 dBm. 
This voltage is called V2. 

Adjust R298 so that V: is equal to V2. 
Repeat procedures from 2 to 4. 


4-8-2 LOG. Linearity Adjustment 


R 
2 


Set VERT. MODE to 10 dB/DIV. 

Adjust R240 so that TP-15 voltage is 
+1.500 V £10 mV when the external attenu- 
ator is set to 70 dB. 

Adjust R261 so that TP-15 voltage becomes 
+5.00 V +10mV when the external attenu- 
ator is set to 0 dB. 

Repeat procedures 2 and 3 above. 

Set the external attenuator to 0 dB and the 
BAND WIDTH to 100 kHz, and S.G. output 
frequency to 10.700 MHz. 

Turn C400 till TP-15 voltage is highest. 
Adjust R264 so that TP-15 keeps constant 
voltage when the BAND WIDTH is changed 
to 1 MHz and 100 kHz. 


4-14 


4-8-3 LINEAR Linearity Adjustment 


1. 


Set VERT. MODE to LINEAR. Disconnect 
the connection cable from S.G. Adjust 
R243 so that TP-15 voltage becomes 0.000 V 
+10 mV. 

Reconnect the connection cable to S.G., and 
adjust the output to 10.700 MHz, -3 dBm. 
Set the external attenuator to 0dB and 
adjust R191 till the voltage of TP-15 is 
+5.00 V. 


4-8-4 Adjustment of LOG. REFERENCE 


LEVEL 40 dB, 50 dB 
Set VERT. MODE to 10 dB/DIV. 
Set the output of S.G. to 10.700 MHz, 
+4 dBm. 
Set the external attenuator to 10 dB, and 
read the voltage of TP-15 when the REFER- 
ENCE LEVEL is set at -30dBm. This 
voltage is referred to as V3. 
Set the external attenuator to 20 dB, and 
adjust R246 till the voltage of TP-15 be- 
comes equal to V3 when the REFERENCE 
LEVEL is set at -40 dBm. 
Set the external attenuator to 30 dBm, and 
adjust R248 until the voltage of TP-15 
becomes equal to V3 when the REFER- 
ENCE LEVEL is set at -50 dBm. 
Set the POWER switch to OFF and reset the 
board PH190. 


 +From S.G. 


Fig. 4-14 LOG. AMP. Adjustment Setup 
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Fig. 4-15 Location of LOG. AMP. (PH190) Adjustment 


4-9 IF-II Adjustment (Board code: PK026) 


Equipment used: Signal Generator (S.G.) 


Attenuator on 10 dB step 


Set the POWER switch to OFF and pull out 
the board PK026. 

Mount the board PK026 via the attached 
adjustment board CY-822. 


4-9-1 Adjustment of the 10kHz Band Width 


lL. 


Symmetry 
Prepare two UM-UM cables (MM-17). Each 
cable is to be used to connect the IF-II input 
(J296) with the LOG AMP input (J488). 
Turn the TUNING control till the zero fre- 
quency comes to the center (CENTER) of 


the CRT display. 

Change the preliminary settings as follows: 
TIME/ DIV sess ese enc ae eas 10 ms/DIV. 
DISPERSION/DIV. ........ 10 kHz/DIV. 
BAND WIDTH ................ 10 kHz. 


Turn C252 till the zero frequency comes to 
the minimum level. 

Turn C251 till the optimum symmetry is ob- 
tained for the 10 kHz band width. 

[Fig. 4-16] 

Since C252 and C251 are related to each 
other, repeat 3. and 4. above. 

Set the BAND WIDTH to 100 kHz and the 
DISPERSION/DIV. to 50kHz/div., then 
adjust C244 till the center of the waveform 
in this setting coincides with that of the 
10 kHz BAND WIDTH. 


Adjust with 
C252 


Adjust with 
C251 
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Disconnect the cable between the IF-II input 
(3296) and the IF-I output (J402), and feed 
the 10.700 MHz, —10 dBm signal from S.G. 
to IF-II input (J296). 

Changeover the BAND WIDTH to 3 MHz 
and 100 kHz and adjust R165 till the level 
difference between these band widths be- 
comes zero. 

Set the BAND WIDTH to 0.5kHz, and 
adjust R137 till its level becomes equal to 
that of the 10 kHz BAND WIDTH. 


4-9-2 Adjustment of REFERENCE LEVEL 


l. 


10 dB, 20 dB, and 30 dB 
Set the S.G. output to 10.700 MHz, -10 
dBm and connect it to the IF-II input 
(J296). Adjust the S.G. output level, so that 
the waveform peak comes to the center 
(CENTER) of the CRT display when the 
VERT. MODE is set to the 2 dB/DIV. and 
the BAND WIDTH to 1 MHz. 
Adjust R123, so that the waveform peak 
comes to the center (CENTER) of the CRT 
display when the REFERENCE LEVEL is 
set to -10 dBm and the external attenuator 
to 10 dB. 
Set the REFERENCE LEVEL to -20dBm 
and the external attenuator to 20 dB and set 
the REFERENCE LEVEL to -30 dBm and 
the external attenuator to 30 dB. Then ad- 
just R125 and R127 respectively till the 
waveform peaks come to the same level. 
Adjust R74, so that the waveform peak 
comes to the —13 dBm level on the CRT dis- 
play when the S.G. output level is set to -10 
dBm and the external attenuator to 0 dB. 
Set the POWER switch to OFF and return 
the board PK026 to its original position. 


PK026 IF —I1 


pKo26 IF — Hl ea © 


PHI90 LOG. AMP 


J296 + i 5488 


PKO22 IF— I 
1402 


Fig. 4-17 IF-I1 Adjustment Setup 
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iid 
& 
we oe Pic 
r 
rat 
Wo 


BOY ge OG 77 
bid 


Fig. 4-18 Location of IF-I! (PKO26) Adjustment 


4-10 IF-I Adjustment (Board code: PK022) 


L. 


Ds 


Set the POWER switch to OFF and pull out 
the board PKO22. 

Mount the board PKO22 via the attached 
adjustment board CY-822. 


4-10-1 Band Width Adjustment 


i, 


Change the preliminary settings as follows: 


FREQUENCY c:0 oss wn oes os 10.70 MHz 
COUNTER POWER. i063 vais comes ON 
HEGOL: oi rekddew via fawkes tase 1 kHz 
TaGcMODE 2 sxc shee yews dss NORMAL 
OUTPUT LEVEb icc ceaiee aa as -20 dBm 
DISPERSION/DIV. ........ 1 MHz/DIV. 
REFERENCE LEVEL ........... -50 dBm 


Connect the T.G. output to the IF-I input 
(J401) and connect the IF-I output (J402) 
to the OG. AMP. input (J488). In this case, 
leave IF-II disconnected. 

Set the VERT. MODE to the 2 dB/DIV., and 
turn the TUNING control till the FRE- 
QUENCY COUNTER LED shows 10.7 MHz 
+30 kHz. 

Set the BAND WIDTH to 3 MHz, and adjust 
L371 to L375 till the band width at 3 dB 
down becomes 3.9MHz to 4.2 MHz as 
shown in [Fig. 4-17]. 

Set the BAND WIDTH to 1 MHz, and adjust 
C256, C259, C265, and C268 till the band 
width at 3 dB down becomes 1.3 MHz to 1.6 
MHz. Keep C270 in the fully pulled-out 
condition. 


3.9~4.2MHz 


Fig. 4-20 Band Width Adjustment 


4-10-2 Adjustment of Level Difference Between 


Ls 


Band Widths 
Connect the IF-I output (J402) with the 
IF-II input (J296) and the IF-II output 
(J297) with the LOG. AMP. input (J488) 
respectively by using the MM-17 cable. 
Set the S.G. output to 10.700 MHz, -2 dBm, 
and connect it to the IF-I input (J401). 
Set the VERT. MODE to the 2 dB/DIV., the 
BAND WIDTH to 3 MHz, and the REFER- 
ENCE LEVEL to -10dBm. Turn the 
REFERENCE LEVEL—FINE control till the 
trace comes to the center (CENTER) of 
horizontal axis of the CRT display. 
Adjust R99, so that the spectrum comes to 
the center of horizontal axis of the CRT dis- 
play when the BAND WIDTH is set to 1 
MHz. 
Adjust R122, so that the spectrum comes to 
the center of the horizontal axis on the CRT 
display when the BAND WIDTH is set to 
100 kHz. 
Adjust R151, R169, and R187 respectively, 
so that the BAND WIDTH is set to 10 kHz, 
1 kHz, and 0.5 kHz. 
Set the POWER switch to OFF and return 
the board PKO22 to its original position. 


Oo 


PKO22 IF 
J401 

To PHI90 LOG AMP 

1488 


PK022 IF~ 1 
5402 


Fig. 4-19 IF-1 Adjustment Setup 


R169 R187 Rl22 C268 C265 C270 L371 J401 


0256 R99 C259 L375 


Fig. 4-21 Location of IF-! (P1022) Adjustment 


4-11 RF Block Adjustment (MEP-255) 


Equipment used: Spectrum analyzer 
Signal generator (S.G.) 
Power meter 
Frequency counter 


4-11-1 3rd Local Oscillator Adjustment 


1. 


Connect the spectrum analyzer to the 3rd 
local output (J 3). Turn C175 till the oscil- 
lation spectrum (200 MHz, X’tal oscillation) 
becomes stabilized. 

Connect the Frequency Counter to J3. 
Then, confirm the reading is within 200 
MHz +30 kHz. 

Change the settings as follows to adjust the 
CAL. output level. 

TIME/DING nese ee 
DISPERSION/DIV. ........ 


10 ms/DIV. 
2 MHz/DIV. 


-TR-4122B 
SPECTRUM ANALYZER 


-TR-4110/4111 
SPECTRUM ANALYZER 


BR de 


4. 


BANDWIDTH. .0:....---.-+--- 1 MHz 
REFERENCE LEVEL ......... -20 dBm 
VERIDMODE |. 0: -2e00c>--- LINEAR 


Set the S.G. output to 200 MHz, —30 dBm, 
and carry out calibration using the fre- 
quency counter and power meter. 

Connect the calibrated S.G. output to the 
INPUT connector of the instrument via the 
attached connection cable (MC-61) with the 
conversion adaptor. 

Turn the REFERENCE LEVEL—FINE con- 
trol till the waveform peak comes to the top- 
most line on the CRT display. 

Use the same cable and connect the CAL. 
OUT. connector with the INPUT connector 
of the instrument. 

Adjust R95 till the waveform peak comes to 
the topmost line on the CRT display. 


-TR-5123G 
FREQUENCY COUNTER 


JUG 201A/U 
ADAPTOR 


Fig. 4-22 RF SECTION (MEP-255) Adjustment Setup 


4-20 
a 


C139 Cl45 C14) C140 Clél 


Dummy cover 


C107 C109 C108 ClIS CII6 Cli7 CII8 CII9 


Fig. 4-23 2nd Local Oscillator Adjustment 


4-11-2 2nd Local Oscillator Adjustment 


bs 


Remove the cover from the RF block (MEP- 
255). As shown in [Fig. 4-23], place a 
dummy cover on the 2nd local oscillator sec- 
tion. (Note that the oscillation charac- 
teristics vary depending on whether the 
cover is placed or not. Be sure to place the 
cover before starting the adjustment.) 
Measure across C151 and R74 with a high 
frequency probe by using the spectrum 
analyzer. 

Turn C140, C141, C145 to C148 to a point 
approximately in the middle of the turning 
angle, and adjust by C139 so that the oscil- 
lation starts at 613.33 MHz. In this case, 
turn C139 to the middle position in the 
oscillation range (middle of turning angle). 
Take sufficient care not to turn C140 and 
C139 if not necessary. 

Turn C140, C141, C145 to C148, and C150 
to adjust the signal to the maximum level. 
Turn C139 again and make sure that it is in 
the middle of the oscillation range (turning 
angle). 

Connect the spectrum analyzer to the 2nd 
local output (J2, T.G. OUT.). 

Turn C153 and C161 to the maximum level 
for 1.84 GHz. The 2nd local (J2) outputs a 
signal of more than 1.84 GHz, 0 dBm. 

When the above adjustment has been done, 
replace the cover on the RF block. 


DISPERSION/DIV. 
VERT. MODE 
BAND WIDTH 


| MHz/DIV. 
2dB/DIV. 


Connect the CAL. OUT. connector with the 
INPUT connector, and turn the TUNING 
control till the signal comes to the center 
(CENTER) of the CRT display. 

Set the VERT. MODE to the 10 dB/DIV., 
and adjust C168 till the 200 MHz CAL. 
signal comes to the highest level of the CRT 


display. 


4-11-3 210.7 MHz IF Adjustment 


Li. 


De 


Set the S.G. output to 200 MHz, -10 dBm, 
and connect it to the INPUT connector. 

Change the preliminary settings as follows, 
and turn the TUNING control till the wave- 
form comes to the center of the CRT 


display: 

DISPERSION/DIV. ........ 1 MH2/DIV. 
BAND WIDTH .............---- 3 MHz 
VERT. MODE .............. 2 dB/DIV. 


Turn C107, C109, C115 to C119, so that the 
band width at 3 dB down becomes 3 MHz 
+600 kHz. 

Change the setting of the VERT. MODE to 
10 dB/DIV. and the DISPERSION/DIV. to 
10 MHz/DIV. Adjust C108 till the 189.3 
MHz spurious response at 21 MHz to the left 
of the CRT display center disappears. 

Since C107, C109, C115 to C119, and C108 
are related to each other, repeat operations 2 
to 4. 


189.3MH 
2 210. 7MHz 


DISPERSION/DIV. - 
VERT. MODE 
BAND WIDTH 


** IOMHz/DIV. 
10dB/DIV. 


Fig. 4-24 210.7 MHz IF Adjustment : 


4-11-4 10.7 MHz IF Adjustment 


I 


Connect the CAL. OUT. connector with the 
INPUT connector, and turn the TUNING 
control till the signal comes to the center 
(CENTER) of the CRT display. 

Turn C187 to obtain the max. level of the 
200 MHz CAL. signal. 

Cancel the CAL. signal, and feed the 10.7 
MHz, —20 dBm signal from the signal gener- 
ator to the INPUT connector. Set the 
BAND WIDTH to 3 MHz and the DISPER- 
SION/DIV. to the 1 MHz/DIV., and turn the 
TUNING control till the waveform comes to 
the center of the CRT display. 

Set the SCAN MODE to MANUAL SWEEP, 
and make the marker point coincide with 
the waveform peak. 

Connect J5 of the RF block to the spectrum 
analyzer and observe the 10.7 MHz signal. 
Adjust R45, so that the 10.7 MHz signal 
level becomes —20 dBm. 


4-12 Tracking Generator Section Adjustment 


Equipment used: Power Meter 


4-12-1 Adjustment of 210.7 B.P.F. 


ie 


(Band-Pass Filter) 
Connect the CAL. OUT connector and the 
INPUT connector via the attached connec- 
tion cable (MC-61). 
Change the preliminary settings as follows. 


BAN VIELEN oiea oss Kin2 Bins Ke ce 3 MHz 
WIDE FILER isi oe nd aps ne pale OFF 
TG. MODE: csc g2acrasae« TUNED AMP. 


Set the DISPERSION/DIV. to 1 MHz/DIV. 
and turn the TUNING control till the signal 
comes to the center (CENTER) of the CRT 
display. 

Operate MANUAL SWEEP control to shift 
the marker point to a point left of the wave- 
form and higher by 15 dB than the noise 
level peak value. [Fig. 4-25] 

Adjust C74, C79 to C81 so that the FRE- 
QUENCY COUNTER indicates 200.0 MHz 
(to function TUNED AMP.). 

Then shift the marker point to a point right 
of waveform and higher by 15 dB than the 
noise level peak value. Readjust C74, C79 to 
C81 so that the FREQUENCY COUNTER 
indicates 200.0 MHz. 

Repeat procedures 4 to 6 till the FRE- 
QUENCY COUNTER indicates the same 
frequency at any point on the waveform 15 
dB above noise level. 


Fig. 4-25 TRACKING GENERATOR 210.7 MHz IF Adjustment 


4-23 


4-12-2 10.7 MHz Adjustment 4-12-3 Output Level Adjustment 
1. Connect the TRACKING GENERATOR 1. Connect the power meter to the TRACK- 


OUTPUT connector and INPUT connector. ING GENERATOR OUTPUT connector. 
In this case, set the OUTPUT LEVEL to 2. Change the preliminary settings as follows: 
-20 dBm. TIME/DIV. .....-----+2 +25 10 ms/DIV. 
2. Change the preliminary settings as follows: DISPERSION/DIV. .....-----+-+-++: 0 
SCAN MODE ......... MANUAL SWEEP BAND WIDTH «00:02 0sse eases 3 MHz 
BAND WIDTH 3 as cas acenevewwes 1 kHz OUTPUT LEVEL .........-----:. 0dB 
3. Set the marker point to the center of the 3. Set the FREQUENCY to 200 MHz. Adjust 
CRT display by the MANUAL SWEEP con- R53, so that the power meter indicates 0 dB 
trol. Adjust C61 till the highest level is +0.5 dB. 
obtained. 4. Set the FREQUENCY to 1500 MHz. Adjust 
C110, so that the power meter indicates the 
highest scale. 


5. Turn the TUNING dial slowly to change the 
center frequency from 400 kHz to 1500 
MHz, and make sure that the frequency 
characteristic is within +1 dB. 


-TR- 4122B 
SPECTRUM ANALYZER 


POWER METER 


fe) 
fe) 
fr) 
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TRACKING GENERATOR 
OUTPUT 
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Fig. 4-27 TRACKING GENERATOR Output Level Adjustment 
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Fig. 4-26 Location of TRACKING GENERATOR Adjustment 


4-25 


4-13 Frequency Counter Adjustment 


Equipment used: Frequency Counter 
High-stability Signal 
Generator (S.G.) 
Digital Voltmeter 


Connect the digital voltmeter to TEST P. 
R74 -1.8 V, and adjust R74, so that the 
voltmeter indicates —1.80 V. 

Connect external frequency counter (more 
than 5 x 10-8 /day) to S.G., and set the out- 
put frequency to 1000.0000 MHz. 


R74 
(—1.8V ADJ.) 
C170 
(STD. ADJ.) 
TEST P. 
R74 
—1.8V 


a" AAR R ALLE i, 


Fig. 4-28 Location of FREQUENCY COUNTER Adjustment 


Feed the S.G. signal corrected in para. 2 to 
the INPUT connector of the instrument. 
Turn the TUNING control till the signal 
comes to the center (CENTER) of the CRT 
display. 

Set T.G. MODE to TUNED AMP. s 
Set the COUNTER POWER to ON and 
RESOL. to 100 Hz. Set the marker point 
to the waveform peak by the MANUAL 
SWEEP control. 

Adjust C170 so that the FREQUENCY 
COUNTER indicates within 1000.0000 MHz 


+ 5 counts. 


Table 4-4 CALIBRATION ADJUSTMENT CHECK LIST Serial No. 


Preliminary Control Settings 

1). Set POWER MODE on t 
front panel to OFF. Connect t 
AC power source. 


he rear panel to AC and set POWER on the 
he power cable of the instrument to the 


2) Set the front panel controls as follows: 


1. INTENSITY <cussceser na twssne ce oer @lowne ee tees _CENTER 
DH BOOUE vacccormcinviscdele sande eeda tay Sina ss CENTER 
3. BASELINE CLIPPER.......----+:-°° Counterclockwise to limit 
4. START/CENTER ......-.-- sce e creer eesti CENTER 
© SOCAN MODE vc ove sce hoe 0k RO wed SER EEA MANUAL 
6 TIMBIDIVE oid wow cca sn cas Oo me] Meee ome en we Ss 5ms/DIV. 
7. DISPERSION/DIV. .....---eeeeeeeerrerscees 100MHz/DIV. 
8 BAND WIDTH: «sc icas ce cece nes bre eerie eres saree 1MHz 
9, VIDEO FILTER ... cies cece ccc ers ccenesesanee ones OFF 
10. REFERENCE LEVEL ........----seseeereeeereres 0 dBm 
11. (OPUTATY: cos ucca cease tnnsacba ss EN ee 0dB 
12. WERT MODE 2c a csweians sence cnn sh KER MBER 10dB/DIV. 
13. SCAN TRIG. ........ ccc cer ccc cere eae e sewers ecens AUTO 
14.. FREQUENCY «ai xa be rsaceen mew eines Haare es rms 200MHz 
15.. GOUNTER: POWER: 4: % (sc ccctas ese ona we en wea smenes OFF 


3) With the POWER switch OFF, measure the impedance at the test point of board SE 160. 


4) Set POWER switch to ON, warm up the instrument for about one hour. 


Adjustment and Check Checking Point | Specifications 


|mpedance Voltage 

| + 150V 

; << +28.0V 
Power Supply approx. 1022 + 5V 
(Board SE160) approx. 1840 — 15.00V 

approx. 642 + 15.00V 


0 0 


High Voltage- Pin 10, 11 -1.5 kV 
Power Supply Pin 12 approx. —1.52 kV to —1.60 kV 
2 | (CRT Socket, Pin 13 1.50 kV 
Anode-Connector) | Pin 14 approx. —1.11 kV to —1.42 kV 
Anode + 5kV 


R176 
ASTIG. 

R178 

R83, VERT. POSI., { ; ere 
VERT. GAIN, R89, R111, R253 | Vertical axis adjustment 
HORIZ. POSI. Horizontal axis adjustment 


INTENSITY adjustment 
FOCUS adjustment 
Distortion of the waveform adj. 


CRT Driver 
(Board SG178) 


TP-2 (R110) 
JI-11B (R121) 
R175, R196 


+ 10.00V adjustment 
— 5.00V adjustment 
Scan Lineality adjustment 

R86, R83 Dial scale accuracy adjustment 
R128 START/CENTER switch adjustment 


Ramp Generator | TP-2 (R72) + 10.00V adjustment 
(Board PF119) R144, R78, R81 Scan time adjustment 


R298 Linear adjustment 
LOG. linearity adjustment 
LINEAR linearity adjustment 
LOG. adjustment 


R240, R261, C400, R264 
R243, R191 
| Adjustment of the 


R246, R248 
| 10kHz BAND WIDTH symmetry 
REF. LEVEL 10, 20, 30dB adjustment 


Y1IG Driver 
(Board PG177) 


LOG. AMP. 
(Board PH190) 


C252, C251, C244, R165 
R137 
R123, R125, R127, R74 


L371 to L375, C256, C259 
C265, C268, C270 

R99 (B.W. 1 MHz) 
R122 (B.W. 100 kHz) 
R151 (B.W. 10 kHz) 
R169 (B.W. 1 kHz) 
R187 (B.W. 0.5 kHz) 


| Band Width adjustment 


Adjustment of level difference 
between band width 


C175, R95 
C140, C141, C145 to 148 

C139, C150, C153, C161, 

C168 

C107, C109, C115 to 119, C108 
C187, R45 


3rd Lo. OSC. adjustment 


RF Block | 2nd Lo. OSC. adjustment 
(MEP-255) 
| 210.7 MHz IF adjustment 


10.7 MHz IF adjustment 
| 


C74, C79 to C81 
C61 
R53, C110 


210.7 MHz B.P.F. adjustment 
10.7 MHz adjustment 
Output level adjustment 


1.80 V 
1000.0000 MHz + 5 counts 


CHAPTER 5 
OPERATION PRINCIPLES 


5-1 General 

This Chapter describes the outline of the general 
construction of the -TR-4122B Spectrum Ana- 
lyzer and the function of each section. Detailed 
circuit diagrams are attached to the end of this 
manual. For the terms and special parts, please 
refer to ‘Technical Terms.” 

This Chapter is intended for specialists in elec- 
tronic engineering. 


5-2 General Construction 

The Spectrum analyzer is a heterodyne receiver: 
the input signal is converted to a fixed inter- 
mediate frequency (IF) which is used for the 
signal separation and level reading. This instru- 
ment incorporates a tracking generator (a signal 
generator generating a frequency signal corre- 
sponding to that of the input signal) and fre- 
quency counter. 

The signal fed to the input of -TR-4122B enters 
first into the Ist mixer. Here the signal is mixed 
with the signal from the Ist local oscillator and 
upward-converted to 2.05 GHz. The YIG tuned 
oscillator is used as the Ist local oscillator, per- 
forming a sweep over the range up to a max. 2 
GHz to 3.5 GHz. The 2.05 GHz IF signal passes 
through the interface (MEP-254) and enters the 
RF section (MEP-255). 

Here two mixers downward-converts the signal 
to the final 10.7 MHz intermediate frequency. 
This 10.7 MHz IF signal is subject to the selec- 
tion of a proper bandwidth by the IF filter 
section and enters LOG. AMP. section. Here the 
logarithmic approximation is made and the 
signal is converted into DC voltage correspond- 
ing to IF signal amplitude by the detector and 
displayed on the CRT. [Fig. 5-1] shows the 
general construction. 


5-3 Description of Each Section 

5-3-1 DC CUT-OFF Section 

The input connector incorporates the capacitor 
to cut the DC signal component. 


5-3-2 RF ATTENUATOR, T.G. ATTENU- 
_ ATOR Section 

The RF attenuator (INPUT ATT.) and T.G. 

attenuator (OUTPUT ATT.) are programmable 

attenuators using relays. Attenuation is made 

from 0 dB to 50dB in 10GB steps. [Fig. 5-2] 

shows the attenuator construction and the 

relationship between the relay and attenuation 

characteristics. 

5-3-3. Ist MIXER Section (MEP-253) 

The input L.P.F. (Low Pass Filter) and mixer 

make up this section to convert the input signal 

into the Ist IF signal. 


1. Low Pass Filter 
A string Chebyshev filters in 15 stages made up 
of balanced strip lines. 


2. Ist Mixer 
The double-balanced type mixer determines the 
input frequency flatness characteristics and 
harmony distortion of the spectrum analyzer. 
Input frequency: 0 to 1500 MHz 
Local oscillation frequency: 2 GHz to 3.5 GHz 
(+12 dBm) 
Intermediate frequency: 2.05 GHz 
5-3-4 INTERFACE Section (MEP-254) 
The connects the Ist mixer section to the 2nd 
mixer in the RF section, comprising a traveling 
wave coupler filter, L.P.F., amplifier, and B.P.F. 


1. Traveling Wave Coupler Filter 

A one-wavelength resonator for the 2.05 GHz 
Ist IF signal, with a 50Q terminal for other 
frequencies. 


2. 2.05 GHz Low Pass Filter 
This comprises a balanced strip line, attenuating 
the frequency above 2.05 GHz. 


3. 2.05 GHz AMP. 

This compensates the loss of the next stage to 
improve the max. input sensitivity of the spec- 
trum analyzer. To cover the loss of about 10 dB 
in the next stage, this has an amplifying gain of 
about 12 dB. 


4. 2.05 GHz Band Pass Filter 

This removes all spurious components of the 
signal to prevent the generation of a spurious 
response in the 2nd mixer. This is comprised of 
five stages of a half-wavelength of the balanced 
strip line. 


T.W.C.F L.RF AMP. B.PF. 


a 


Fig. 5-3 INTERFACE Section Block Diagram 


5-3-5 RF BLOCK Section (MEP-255) 
This converts the 2.05 GHz Ist IF signal from 
the interface into a final IF signal of 10.7 MHz, 
comprising the 2nd local OSC, 2nd mixer, 2nd 
IF, 3rd local OSC., 3rd mixer, and 3rd IF. 


1. 2nd Local OSC. 

This oscillator is made up from a 204.4 MHz 
special Colpitts circuits and 3rd harmonics 
collector tuning circuit. 

Since the turning is made on the collector side, 
the 3rd harmonics can effectively be taken. 
Frequency components other than 613.3 MHz 
are attenuated in B.P.F. to prevent spurious 
response. A 613.3 MHz signal is tripled and 
amplified to an adequate level for the driving of 
the mixer. 

The multi up circuit is a parallel self-bias type 
using S.R.D. (step recovering diode). 


2. 2nd Mixer 

A single balanced mixer, producing 210 MHz by 
mixing 2.05 GHz input (RF) and 2nd LO 1.84 
GHz. 


oN 


Fig. 5-2 Composition of Attenuator 
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3. 2nd IF Section 

This comprises a 210.7 MHz amplifier and a 
210.7 MHz B.P.F. The amplifier compensates 
the loss of the next stage to improve the max. 
input sensitivity of the instrument. B.P.F. is 
made up of five stages of the coupled resonator 
filters to obtain attenuation of more than 100 
dB for 189.3 MHz {210.7 — (10.7 x 2)} (equal to 
double the IF signal (10.7 MHz ). 


613.3MHz 
B.R F. 


204.4MHz 


Qiz.C139 


C140 «(C141 


To 2nd MIXER 


210. 7MHz 210. 7MHz 
AMP. BRE 


2.056Hz 


2nd. MIXER 
D21, D22 


Cw%5 C146 C147 


Fig. 5-4 2nd Local OSC. Section Block Diagram 


4. 3rd Mixer, 3rd IF Section 

The double balanced mixer, producing 10.7 MHz 
by mixing RF 210.7 MHz and the 3rd LO 200 
MHz. In the 3rd IF, R45 is adjusted to obtain 
constant gain, and RF interchangeability is 
ensured. 

The 3rd LO is a Colpitts oscillator, which has 
high level stability because this is used also to 
generate the CAL (calibration) signal. 


1840MHz 
3dB ATT. MULTIPLIER AMP. 


3rd. MIXER 
023~D26 


cn5 to C119 C187 ~=—-R4S (Total Gain Adj.) 


Fig. 5-5 RF Section Block Diagram 


5-3-6 IF Ist Stage Section (PK022) 

The resolution bandwidth of the instrument is 
determined by IF-Ist stage and IF-2nd stage 
sections. IF-Ist stage is a rectangular filter, 
principally determining the lower characteristics 
of the resolution bandwidth filter. 


1. Construction 

L and C are used for 3 MHz and 1 MHz B.P.F., 
ceramic for 100 kHz B.P.F., and X’tal for 10 
kHz, 1 kHz, and 0.5 kHz B.P.F. Each switch is a 
diode switch, ensuring sufficient isolation. [ Fig. 
5-6] shows the construction and [Table 5-1] the 
relationship between the resolution bandwidth 
(BAND WIDTH) and the switch. 


2. Diode Switch Construction 

Three diodes are used to ensure isolation. When 
V control terminal in [Fig. 5-7] reaches +15 V, 
diodes D1 and D3 are OFF, D2 ON, and the 
input and output terminals OFF. 


3MHz B.R FE 
$1 


IMHz B.R FE 


R76 
(IF-1 Total Gain Adj.) 


R99 
(1MHz Gain Adj.) 


IkHz 


Fig. 5-6 IF-I Section Block Diagram 


When V control terminal reaches —-15 V, D1 and 
D3 are ON, D2 OFF, and the input and output 
terminals are coupled. 


Fig. 5-7 Diode Switch Descriptive Diagram 


° an, ox | 
oO O 
kHz BRE @)RI51 


si S12 
0 ‘O—7Q15, G16 0 


O.SkHz 8.2 F (R169 


$13 S14 
Oo So—{017, 018 O 


(/) R87 


x : OFF 
Fig. 5-1 Status of Switches at each BAND WIDTH Selection 
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3. Filter Construction 

Each filter has an impedance conversion ampli- 
fier and filter loss compensating amplifier on the 
input side and an output buffer amplifier (0 dB 
gain) on the output side. Input amplifiers have 
an output impedance of 4702 (3309 for 
ceramic filter) while the output buffer amplifier 
an output impedance of 2202. Refer to [Fig. 
5-8]. 


5-3-7 IF 2nd Stage Section (PK026) 

This comprises a calibration amplifier, 0 to 12 
dB variable gain amplifier, step amplifier, and 
filter. 


1. CAL. AMP. Section 

The REFERENCE LEVEL ADJ. control on the 
front panel is connected to this amplifier. 
(Fig. 5-9] shows the amplifier construction. 
D31 is a pin diode and R74 changes bias current 
to change the amplifier gain. 


2. OdB to 12 dB Variable Gain Amplifier 

The REFERENCE LEVEL—FINE control on 
the front panel controls the gain of this ampli- 
fier. This is an attenuator using a pin diode and 
is variable from 3 dB to 15 dB by the REFER- 
ENCE LEVEL—FINE control. Q12 and Q13, 


FILTER 


2200. 
INPUT 


Gain Adj. 


Gain Adjustable Amp. 


Q90 and Q93 determine the variable range of 
bias current. Q1O and Q11 have a lower imped- 
ance relative to this attenuator while Q14 and 
Q15 a higher impedance. 


3. REFERENCE LEVEL -10, —20, and —30 
dBm 
The REFERENCE LEVEL switch on the front 
panel determines —10, —20, and —30 dB in 10 dB 
steps. [Fig. 5-10] shows the circuit construc- 
tion. 
All switches are diode switches. The number of 
diodes in the switches is increased according to 
the required isolation: 3 diodes for S1, 2 for $2 
and S3, 1 for S4 and S5. Due to increased 
amplitude, the output incorporates a comple- 
mentary circuit. 
When the REFERENCE LEVEL switch is set to 
0 dBm, only S1 is turned ON and the input is 
output as it is. When the switch is set to -10 
dBm, S1 is turned OFF and S2 and S3 ON, the 
amplification increases by 10 dB according to 
the ratio between R123 and R115. When the 
switch is set to -20 dBm, S4 is also turned ON, 
and amplification increases to 20 dB at R125. 
When the switch is set to -30 dBm, SS is also 
turned ON, increasing amplification to 30 dB 
at R127. 


-15V 
Output Butter Amp. 


Fig. 5-8 IF-I Filter Descriptive Diagram 


Vinput 


Voutput 
O 


Fig. 5-9 CAL. AMP. Section Descriptive Diagram 


OUTPUT 


Fig. 5-10 REFERENCE LEVEL Descriptive Diagram 


Fig. 5-11 


Fig. 5-11/12/13 Post Filter Descriptive Diagram 


4. Filter Section 

This determines principally the 3 dB bandwidth 
of the BAND WIDTH. 3 MHz, 1 MHz, and 100 
kHz are made up from R, L, and C. 10 kHz, 1 
kHz, and 0.5 kHz are made up from X’tal and R. 
Circuit construction is shown in Fig. 5-11. With 
the BAND WIDTH at 3 MHz, 1 MHz, and 100 
kHz, Q23 and D51 to D54 are OFF while D48 
to DSO ON. 

Fig. 5-12 gives a simplified illustration of the 
circuit construction. 

From this circuit, 


Aw 1 1 L 


wo ~f 2s Cc 


Namely, the 3 dB bandwidth is determined by 
changing R. 

With the BAND WIDTH at 3 MHz, D55 goes 
ON. At 1MHz, D56 goes ON: D57 becomes 
ON with the BAND WIDTH at 100 kHz. In 
either case, R159, R160, and R161 determine 
the 3 dB bandwidth. 

With the BAND WIDTH at 10 kHz, 1 kHz, or 
0.5 kHz, Q23 and D54 ON while D48 to D50 go 
OFF. The circuit is shown roughly in [Fig. 
5-13]. 


Aw Cs 


nic, ocateye 4 = 
In this circuit, Sw, R x - the 3 dB 


bandwidth is determined by changing the R 
value. 


Fig. 5-13 


5-3-8 LOG. AMP. Section (PH190) 

The LOG. AMP. section consists of the linear 
amplifier, LOG. amplifier, detector, REFER- 
ENCE LEVEL -40 dBm, —50 dBm, step ampli- 
fier, and video filter. Refer to [Fig. 5-14]. 


1. Linear Amplifier 

D517, D514, D516, D518, and D519 are OFF, 
and the gain of each amplifier is 1. In the first 
stage, the loss becomes 14 dB. 

With the setting of LINEAR, the level becomes 
—7 dBm (100 mVrms at 502), which is equiv- 
alent to the top most position on the CRT 
display. Therefore, the gain at the Ist stage 
must be 21 dB including a loss of 14 dB. 

For setting to LINEAR, D93, D94, and D95 are 
ON and a gain of 21 dB is obtained. 


2. LOG. Amplifier 

D517, D514, D516, D518, and D519 are ON, 
and the gain of each amplifier is 10 dB. D75 
through D92 are Schottky barrier diodes and the 
ON resistance varies depending on the input 
level so as to make a logarithmic approximation 
of the amplifier gain. Each stage includes a 
summing amplifier. 


R246 R248 
LOG. LOG. C449 |C448 
40dB 50dB 


f ix 


3. Narrow-Wide Change-over 

The LOG. amplifier must have a band width 
exceeding the 3 MHz IF band width. If its band 
width is too large, the noise of the LOG. ampli- 
fier appears on the screen and no change is 
obtained even if the IF filter in the previous 
stage is switched to a narrower band width. 
Accordingly, to prevent the noise of the LOG. 
amplifier from appearing on the CRT display, its 
band width is changed by BAND WIDTH. At 
100 kHz or below, K487 is shifted to the 
TUNED AMP. side to obtain about a 1 MHz 


band width. 


4. DETECTOR 

Q37 performs the voltage and current conver- 
sion of the LOG. amplifier output. Q38 con- 
trolled by D97 and D98 functions as a detector. 
The output filter prevents the 10.7 MHz from 
being transmitted to the subsequent stage, and 
carries out attenuation of more than 60 dB for 
10.7 MHz. 

The video filter has a cut-off frequency equiv- 
alent to about 1/30 of the IF band width. Its 
capacity is switched according to the BAND 
WIDTH. 

The output DC amplifier adjusts R261 and 
R240 so as to change +5 V at 0 dBm, +0.5 V at 
10 dB change, 0 V at -100 dBm. 


BUFFER 
AMP. 


447 ‘te 


tt 


Fig. 5-14 


Ist, STAGE 


LINEAR LINEAR 
40dB 50dB 


O 
¢ 093, 94, 95 


Fig. 5-14 LOG. AMP. Section Descriptive Diagram 


10.7MHz 
OUTPUT 


C400 R264 


5-3-9 CRT DRIVER Section (SG178) 

The CRT driver is made up of the differential 
amplifier to bias the trace in X-axis and Y-axis 
directions, circuits to set the CRT grid voltage 
and bias voltage, and audio monitor. 


1. Y-axis (vertical axis of the CRT display) 

The output voltage from the LOG. amplifier is 
set to either 10 dB/DIV. or 2dB/DIV. by the 
amplitude amplifier. When setting to 2 dB/DIV., 
Q12 is ON. Its output is output as the external 
Y-axis output and audio monitor output to the 
outside. 

Input voltage ranges from O to 5 V, and the 
output voltage ranges about 66 V to 103 V for 
Y* and about 103 V to 66 V for Y~. 


2. X-axis (horizontal axis of the CRT display) 
The ramp input voltage +5 V to —5 V is ampli- 
fied to +140 V to +30 V for X* and +30 V to 
+140 V for X~. Because of the lack of linearity 
unique to CRT, the 2-point linearizer is used for 
correction. 


R83 (dBm Adj.) 


MAG. AMP. 


R253 ( OV Adj.) 


O 
LINEARIZER }oRIZ, HORIZ. 
POS!. GAIN 


Fig. 5-16 CRT DRIVER X-Axis Section Descriptive Diagram 


3. Z-axis (blanking) 

This functions as a base line limiter, frequency 
limiter, and blanking. Z-output becomes 0 volts 
during blanking. 


VERT. VERT. 
POSI. GAIN 


Fig. 5-15 CRT DRIVER Y-Axis Section Descriptive Diagram 
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5-3-10 YIG DRIVER Section (PG177) 

This drives the oscillation frequency of the YIG 
oscillator (1st LO) and comprises the TUNING 
voltage, DISPERSION attenuator, YIG driver, 
+10 V and —5 V regulators. 


1. Regulator 

Except for the Ist LO YIG oscillator, all of the 
local oscillators of the instrument are X’tal 
oscillators, and thus the spectrum stability and 
purity depends on the YIG oscillator. Accord- 
ingly, the voltage to control the YIG oscillator 
must be kept very stable. The YIG oscillator 
produces the reference voltage by the +10 V 
regulator and outputs the tuning voltage. 


CENTER/START 


Fig. 5-17 YIG DRIVER Section Block Diagram 


2. Tuning voltage 

Highly-stable and low-noise zener diode converts 
this +10 V into the reference voltage, which is 
further converted into the 0 to 1500 MHz (2.05 
GHz to 3.55 GHz for YIG oscillator) TUNING 
voltage by the resistance division. 


3. DISPERSION/DIV. 

The ramp voltage from the ramp generator is set 
to a sweep width corresponding to the setting of 
the DISPERSION/DIV. on the front panel. 
Because of the high current sensitivity of the 
YIG oscillator main coil, a stable sweep is im- 
possible. Therefore, the main coil makes only 
the tuning and the FM coil performs the sweep. 
The relationship of each switch to the DISPER- 
SION/DIV. switch setting is shown in [Table 
5-2]. 


TUNING Voltage 


Main Coil 


‘a 


Q54 


r 4 
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5-3-11 RAMP GENERATOR Section (PF119) 
The ramp generator is made up of the ramp volt- 
age generator, ramp voltage variable section 
(sweep time variable section), scan trigger, and 
control. 


1. Ramp voltage generator, ramp voltage vari- 
able section 

With Q61 OFF, the output voltage is varied 
according to the sweep time (TIME/DIV.) set 
by the combination from Q24 to Q27. In this 
case, the Q21 2/2 base voltage is stable at 10 V. 
Therefore, the Q21 2/2 emitter voltage changes 
to change the collector current. The collector 
current flows through C177 to be charged as 
expressed by the formula shown below: 


With V and C177 constant, t changes according 
to the Ic change. : 
IC3 functions as a comparator and is designed to 
be inverted when the rang voltage reaches V (V). 
When the IC3 output becomes negative as a 
result of inversion, D61 is ON, discharging the 
C177 charge voltage. 


Q29 Q30 Q31 


er ae 


* Set the CENTER/START ‘switch to START on the 
front panel. Q25 comes ON and a constant current 
flows through R130, and shifts the voltage. (With Q30 
ON, the current flows R130 and R141 in parallel.) 


Q35 


2. Scan Trigger and Control 

To control IC6, the IC7 gate selects either 
AUTO. scan trigger, LINE scan trigger, VIDEO 
scan trigger, or SING LE scan. 

A sweep process example. 

When TP-6 is “H” (High level), Q36 is ON, Q37 
OFF, and Q38 ON. The output becomes “L” 
(Low level). IC6-6 is “L”, Ic7-1 “H™, 1C7-13 
“1 1C6-9 “L”, and IC6-12 (TP-6) “L”, turning 
Q36 OFF and Q35 ON. Q38 is ON and keeps 
this condition. Since the Q35 collector voltage 
is ON, the voltage of the IC3-2 pin rises along 
with the increase in ramp voltage. When this 
voltage exceeds the voltage of the [C3-3 pin, the 
output of IC3 (comparator) is inverted to nega- 
tive, turning Q35 OFF. Q37 is ON, and Q38 
OFF. Then TP-6 becomes “H’’, and the above 
process is repeated. 


3. Counter Operation 

Manual voltage and ramp voltage pass through 
the ICS comparator and drive the counter gate. 
While the gate is open, Q40 is ON and Q39 OFF. 
Manual voltage is output as the ramp voltage. 
When the gate closes, Q40 is OFF and Q39 ON. 
Ramp voltage is output. 


Q38 


O : ON——— : OFF 


Table 5-2 Status of Switches at each DISPE RSION/DIV. Selection 


Ramp OUTPUT 


Q21 2/2 


SCAN TIME 


O O O 
Q27 ij f ie 
5 2 


100 10 


Fig. 5-18 Ramp Voltage Generator/Regulator Descriptive Diagram 


R103 R104 


Fig. 5-19 Scan Trigger/Control Section Descriptive Diagram 
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5-3-12 TRACKING GENERATOR Section 
(MEP-257) 

The spectrum analyzer uses three local ampli- 
fiers (YIG OSC. 2 to 3.5GHz, 2nd LO 1840 
MHz, 34d LO 200 MHz) to obtain the final IF 
signal of 10.7 MHz. Contrary to this, the track- 
ing generator uses the above three local ampli- 
fiers to convert the 10.7 MHz into the input 
signal. Refer to [Fig. 5-20]. 

Set the T.G. MODE to NORMAL. The 10.7 
MHz signal is fed from the X’tal oscillator. When 


10. 7MHz 

INPUT © BUFFER 

(From LOG. AMR) LAMP. 
ISOLATION 
AMP. 

1.84GHz ISOLATION 

INPUT © AMP. 

2 to 4GHz © ISOLATION 

INPUT AMP. 


OUTPUT © 
(7o COUNTER) 


the T.G. MODE is set to TUNED AWMP., the 
spectrum analyzer feeds the IF signal (LOG. 
AMP. output 10.7 MHz in this instrument). 

To prevent unnecessary spectrum of the tracking 
generator from mixing into the spectrum ana- 
lyzer, each local input is sufficiently isolated and 
fed into each amplifier of the tracking generator. 
ALC (automatic level control) feeds FET (Q3) 
to the 10.7 MHz signal line, and changes the 
level by varying the drain-source resistance 
through the control of the FET gate voltage. 


210.7MHz 
210.7 MHz BPE 
AMP 


a ie 
a. 
a 


OO} 


C76 C77 C78 


Fig. 5-20 TRACKING GENERATOR Section Block Diagram 
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5-3-13 FREQUENCY COUNTER Section 
(MEP-260) 
The output signal of the tracking generator 1s 
the input signal to the spectrum analyzer. 
By connecting the output signal to the frequen- 
cy counter, the frequency of any arbitrary spec- 
trum is known. The frequency counter func- 
tions regardless of the input signal level, enabling 
stable reading of the low level signal equivalent 
to the input sensitivity of the spectrum analyzer. 


DISPLAY 


Fig. 5-21 FREQUENCY COUNTER Section Block Diagram 


EXT. RESET 
(TP-6 ) 


CTR HE/F 
(115-9) 


SQH 


(1C27-8) 


RST 
(101-16) 


PCD 
(1C 1-14) 


Fig. 5-22 Timing Chart of Counter Control Signal 


The signal output from tracking generator enters 
RF AMP. and the waveform is formed in the 
Schmitt circuit. 

The signal is then divided into four equal parts 
by the high speed divider, the frequency is de- 
multiplied into 1/2 (1/8 (188 MHz) for max. 
1500 MHz), and enters the counter circuit. 
Then, the signal is further frequency demulti- 
plied into 1/2 and 1/5 and counted in the 
counter (LSI). 


DIVIDER 
12 


DIVIDER DIVIDER 
V5 1/2 
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CHAPTER 6 
ACCESSORY (Standard and Optional) 


-TR-1625 
-TR-1626 
MEP-290 Series 
-TR-1656 
-TR-1711 
-TR-1722 
-TR-1821 
-TR-1927 
TC-07 


MI-02 
MI-04 
MC-36 
MC-37 
MC-61 
MC-14 
MM-17 


RF Coupler (DC to 1000MHz) 
RF Coupler (DC to 500MHz) 
High-pass Filter 

CRT Hood 

Log.-Periodic Antenna 
Halfwave Dipole Antenna 
Trolley 

Battery Pack 

Carrying Case 

Camera Mount Complete 
NP-BNCJ Conversion Adaptor 
UM-UM Linear Adaptor 
N-SMA Conversion Adaptor 
SMA-SMA Adaptor 

Input Cable 

Input Cable 

Connection Cable 
Connection Cable 
Connection Cable 
Connection Cable 
Connection Cable 


-TR-4122B 


Maintenance Manual 


Adjustment Board CY-822 
%#0.5A for AC200V, 220V or 240V specification. 


CY822 


Model No., Description Stock No. Quantity 
Input Cable (BNC-BNC) MI-02 2 
Input Cable (N-N) MI-04 2 
Connection Cable (BNC-BNC) MC-61 | 
NP-BNCJ Conversion Adaptor JUG201 2 
Fuse |A (Slow Blow) % 2 
Filter (Light blue) MSP-0127-0133-6 | 
CRT Hood -TR-1656 1656-000 | 
Front Cover MEG-0012-0165-3 | 
Hexagonal Wrench 3mm/4mm | each 


-TR-1625 RF Coupler 
(Stock No. 1625-000) 


Frequency range: DC to 1000MHz 
Maximum input: SOW 
Coupling factor: 40dB+ 1dB 


Impedance =: 502/main & sub routes 

V.S.W.R. : 1.5 or less 

Insertion loss : 1dB orless 

Connector :Main route/N type, sub routes/ 
BNC type 


MEP-290 Series High-pass Filter 


-TR-1626 RF Coupler 
(Stock No. 1626-000) 


> al 
% z 
\ 
_ 
We » 
Ze % 
Le, a 3 \) 2 
cer ps 
2 \ 
Frequency range: DC to 500MHz 
Maximum input: SOW 
Coupling factor: 40dB+ 1dB 
Impedance :502/main & sub routes 
V.S.W.R. : 1.5 or less 
Insertion loss : 1dB or less 
Connector : Main route/N type, sub routes/ 
BNC type 


27MHz 
26MHz to 30MHz 
Cut-off Frequency 40MHz 


MEP-294 MEP-295 


50MHz to 80MHz 
|00MHz 

sey mr ta 
| Stock Noo | | mep2s3 MEP-294 MEP-295 


| 50MHz 400MHz 
120MHz to 190MHz 335MHz to 520MHz 
240MHz 670MHz 


-TR-1927 Battery Pack 
(Stock No. 1927-000) 


It is designed to cover the CRT section of 

-TR-4122B Spectrum Analyzer for use 
outdoors or at bright environment. Open 
section 140 x 155mm and 160mm long. Made 
of chloridized vynil and can be folded. 


Camera Mount Complete Set 


MEG—0047 


-TR-1656 CRT Hood 
(Stock No. 1656-000) 


Internal battery capacity : 1OAH (12V) Ni-Cd 
Continuous operating hour 
:about 1.0 hours 
Charging hour : about 15 hours 
External battery :+10V to +15V 
Discharging hour : AC100V+10%, 50/60Hz, 
about 35VA 


Environment temperature 
: O°C to +35°C (in operation) 
—30°C to +35°C (in long storage) 


Dimensions :abt. 294(W) x 87(H) x 500(D) 
mm 
Weight : about 12kg 


This set composed of Polaroid"°t®) camera M- 
75D, Camera mount set 5R-32, and Bezel 
adapter with flash MEG-0047 takes photoes of 
CRT screen. 

A camera bag is available to carry all of the 
above. 


To use Polaroid camera M-085, attached Hood 
#85-24 to it. Scales on the CRT screen cannot 
be taken with these camera and hood. 

Note) Registered trademark of the Polaroid 
Corporation. 


-TR-1711 Log-Periodic Antenna 
(Stock No. 1711-000) 


This is an antenna for wideband reception with 
the frequency range from 80 to 1000MHz. 

Can be effectively used for radiowave surveil- 
lance and for analyzing interference waves 
generated in wide range. 

Frequency range: 80MHz to 10O00MHz 

Gain :5dB (A/2 dipole antenna ratio) 
Front/back ratio: 14dB or more 

Input/output impedance: 502 

Weight : Antenna main only about 5kg 
Composition :log-periodic antenna (31-ele- 
ment 2 pcs, antenna main & 
balancer), angle adjuster (45°— 
0°—90°), Supporting pole, tri- 
pod, measurement cable (10 
meters with N type connector), 
element bag, antenna main bag. 


-TR-1722 Halfwave Dipole Antenna 
(Stock No. 1722-000) 


af Es , : 
This antenna is used with the element length 
specifically changed in accordance with the 
measuring frequency in field strength and 
interference wave measurements with Spectrum 
Analyzer. 

Frequency range: 25MHz to 1000OMHz 


Element! :25MHz to 80MHz 
Element2 :80MHz to 250MHz 
Element 3 : 250MHz to 600MHz 
Element4 :600MHz to 1000MHz 


Impedance > 500 
Polarized wave : Horizontal and vertical switch- 
able 
On ground antenna height 
: Imeter to 4 meters approx. 
Tripod : Folding type 
Accessory coaxial cable 
: 50D- 2W, 10 meters with N type 
connector 


-TR-1821 Trolley TC-07 Carrying Case 
(Stock No. 1821-000) (Stock No. 9994-070) 


NP-BNCJ Conversion Adaptor UM-UM Linear Adaptor 
(Stock No. JUG201) 


N-SMA Conversion Adaptor SMA-SMA Adaptor ; 


Y%—36 UNS—2A 


BNC—BNC (502) 


MI-02 Input Cable 


150cm + 10cm 


ff] 


RG—58A/U 
UG—88/U UG — 88/U 


150cm + 10cm 


HRM— 202B 


MC-61 Connection Cable BNC—BNC (502) MC -—61 
!0cm+ | cm 
UG —88/U RG—58C/U UG—88/U 


70cm 


SRM SRM 
55—611—9141—0l 


MM-17 Connection Cable UM—UM (50Q) MM-—17 


20cm+ 2cem 


UM—QLP—1.5 |.5DXW UM—QLP-—1.5 


CHAPTER 7 
TROUBL SHOOTING 


7-1 General 

This chapter describes troubleshooting for the 
-TR-4122B spectrum analyzer using a flow 
chart. If a repair is performed to correct a mal- 
function, always carry out performance testing 
and calibration before starting operation again. 
Numbers and symbols used in the text are same 
as those printed and marked on the circuit 
diagram and board. 


7-2 Preparation 

The equipment and tools required and the 
general precautions for troubleshooting are 
described below. Use the equipment listed in 
[Table 7-1], or its equivalent. 


Table 7 — 2 Tools and jigs for trouble-shooting 


Item Stock No. Remarks 
Input Cable MI-02 BNC-—BNC 
Connection Cable MC-36 BNC-—UM 


| mc-37 
MC-61 


Connection Cable 
Connection Cable 


BNC-—SMA 
BNC-—BNC 


Connection Cable MM-14 SMA-—SMA = 
Connection Cable MM-17 UM-—UM 
| Conversion Adaptor JUG201 JUG-201A/U 


Linear Adaptor 

Adaptor 

Adjustment Board 

RF Block Dummy Cover 


UM-QA-JJ 
HRM-S501 
22 Pin Double 


Repair tool set 

Philips screwdriver (3mm, 4mm), Standard screw driver (2mm), 
Hexagonal wrench (3mm, 4mm), Soldering iron, Tweezers, 
Plier, Nipper. 


Table 7 — 1 Equipment for Trouble Shooting 


Equipment 


Specifications 


Recommended | 
equipment 


(1) Signal generator Frequency: 


Output level: 


100 kHz to 1500 MHz 
+10 dBm to -30 dBm 


Output impedance: 50 Q 
Output level flatness: +0.5 dB 
Frequency accuracy: +0.01% 


(2) Frequency counter Frequency: 400 kHz to 1000 MHz Takeda Riken 
Sensitivity: 10 mVrms -TR-5123G 
Stability: 5 x 1078/day 


(3) High frequency power meter Frequency: 
Sensitivity: 


Accuracy: 


100 kHz to 1500 MHz 
-30 dBm to +20 dBm 
+0.5 dB 


HP-436A 


(4) Attenuator Frequency: 


Attenuation: 


Accuracy: 
(5) Low distortion oscillator Frequency: 


Output lével: 


(6) Spectrum analyzer 
Sensitivity: 
Resolution: 


(7) Digital multimeter 


(8) DC high-voltage probe 


Accuracy: 


Harmonic distortion: 


Frequency range: 


Measuring range: 


Input impedance: 


Measuring range: 


DC to 500 MHz 
10 dB step 0 to 100 dB 
1 dB step 0 to 10 dB 

+0.5 dB 


5 MHz to 750 MHz 
-80 dB or less 
-10 dBm (50 22) 


Takeda Riken 
-TR-4110/4111 


100 kHz to 2000 MHz 
-120 dBm 
30 Hz to 300 kHz 


Takeda Riken 
-TR-6855 


Takeda Riken 
-TR-1116 


0 V to +1000 V 
+0.1% 
10 M&2._ or more 


+5 kV to-2 kV 


7-2-1 General precautions 


l. 


This troubleshooting guide is written for 
skilled repair personnel already experienced 
in this type of instrument, and electronics 
engineers. 

The line voltage should be within 100 V 
(120 V, 200 V, 220 V, 240 V) +10% and the 
line frequency either 50 Hz or 60 Hz. 

The power cable has a three-pin plug; the 
round center pin of this plug is the ground 
pin. If the AC line is connected to the mains 
supply through a two pin adaptor, connect 
the pigtail of the connector or the ground 
terminal GND on the rear panel of instru- 
ment to an earth ground. [Fig. 2-1] 

Always perform troubleshooting in a place 
free from dust, vibration, noise. 

Before checking the inside of the instru- 
ment, always set the POWER switch to OFF. 
Set this switch to OFF also for the removal 
and insertion of circuit boards. 

When making measurements with an oscillo- 
scope or digital multimeter, always take care 
to avoid shortcircuitting adjacent terminals 
or lead wires. 

For the replacement of defective parts on 
the board, use a 20 to 30 W soldering iron. 
Soldering should be completed within the 
shortest time. If a soldering iron is left in 
contact with parts (semiconductors in parti- 
cular) for a long time, damage may occur. 
To remove parts with many terminals (such 
as ICs), the use of a solder absorber is re- 
commended. 

When replacing parts, always use parts listed 
in the attached parts list or their equivalent. 
For electrical or mechanical parts marked 
with an asteristix in the list, contact 
TAKEDA RIKEN or your nearest branch or 
agent. 

High voltage is used in this instrument. In 
troubleshooting of the high-tension block, 
take care to avoid electrical shock. Always 
allow more than five minutes after turning 
OFF the power, before proceeding with 
parts replacement. 


7.3 Disassembly/Reassembly of Boards and 
Unit 

Disassemble and reassemble the board and unit 
correctly in accordance with the assembly draw- 
ing in Chapter 8, “Parts List” and the photos in 
this section. Disconnection of connection cables 
is not described here. The blocks listed below 
are replaced completely as units. To replace 
units, contact TAKEDA RIKEN or your nearest 
branch or agent. 


7-3-1 Disassembly/Reassembly of the SE160 
Regulator Board 
1. Remove the four set screws dd) on board 
SE160, as shown in [Fig. 7-2]. 


7-3-2 Disassembly/Reassembly of the PG177 
YIG DRIVER 
1. Remove the set screw (1) shown in [Fig. 
7-1], and pull out the board. 
2. If necessary, mount the board via the adjust- 
ment board CY-822. 


7-3-3 Disassembly/Reassembly of the SG178 
CRT DRIVER 
1. Pull out board SG178 as shown in [Fig. 
7-2], and mount the board via CY-822 if 
necessary. 


7-3-4 Disassembly/Reassembly of the PF119 
Ramp Generator 
1. Pull out board PF119 as shown in Fig. 7-2, 
and mount the board via CY-822 if neces- 
sary. 


Disassembly 
of the Mep-251 


Disassembly 
of the 
PG-177 


Fig. 7-1 Replacement Board and Unit 


7-3-5 Disassembly/Reassembly of the PH190 


It 


LOG. AMP. 
Remove the four set screws @ of the IF 
shield cover shown in [Fig. 7-2], and take 
off the cover. 
Pull out board PH190, and mount the board 
via CY-822 if necessary. 


7-3-6 Disassembly/Reassembly of the PK026 


ile 


IF-II 
Remove the four set screws @ of the IF 
shield cover shown in [Fig. 7-2], and take 
off the cover. 
Pull out the board PK026, and mount the 
board via CY-822 if necessary. 


7-3-7 Disassembly/Reassembly of the PK022 


1b 


IF-I 
Remove the four set screws Q of the IF 
shield cover shown in [Fig. 7-2], and take 
off the cover. 
Pull out the board PKO22, and mount the 
board via CY-822 if necessary. 


7-3-8 Disassembly/Reassembly of the MEP-255 


tu 


RF block 
Refer to the assembly drawing [Fig. 8-15] 
and take off the top cover. 
To disassemble the RF block, remove the 
five set screws @) of MEP-255 and MEP-257 
shown in [Fig. 7-4]. 


7-3-9 Disassembly/Reassembly of the MEP-257 


1. 


2. 


Tracking Generator 
Refer to the assembly drawing [Fig. 8-14] 
and take off the T.G. shield case cover. 
To disassemble the tracking generator, re- 
move the five set screws (1) of MEP-255 and 
MEP-257 shown in [Fig. 7-4]. 


7-3-10 Disassembly/Reassembly of the MEP- 


1. 


4 


260 Frequency Counter 

Refer to the assembly drawing [Fig. 8-13] 
and take off the RF amplifier cover (board 
SH212) and top cover. 

To disassemble the frequency counter, first 
remove MEP-255 and MEP-257. Remove 
the four set screws of MEP-260 shown in 
[Fig. 7-3]. 


MEP-251 
PANEL SECTION 


Anode Cap 


YIG DRIVER 


PFIIS 
Ramp Generator 


PK022 
Lippe 


PK026 ¥ 
IF-II © ee _ M5562 


ie | High Voltage Block 


PHIS0 
LOG. AMP 


CRT Socket 


SG178 
CRT DRIVER 


SE 160 
Power Supply 


Fig. 7-2 Top View 


Fig. 7-2/3 Replacement Board and Unit —~—————— a 


MEP-260 
FREQUENCY COUNTER 


MEP-256 
COUPLER 


YIG SHIELD CASE 


MEP-258 
ISOLATION AMP 


Fig. 7-3 Bottom View 


7-3-11 Disassembly/Reassembly of the SG204 
YIG Power Supply and Filter 
1. Remove the four set screws Q) of the YIG 
shield case cover, and take off the cover. 
2. Pull out board SG204 from inside the YIG 
shield case. 


7-3-12 Disassembly/Reassembly of the MEP- 
251 Panel Section 

1. Remove the three set screws (2) of MEP-251 
shown in [Fig. 7-1]. 

2. Remove the four set screws (3) of the CRT 
hood, and take off the hood. 

3. Pull out MEP-251 in the direction of the 
arrow. 


7-3-13 Disassembly/Reassembly of the MEP- 
253 Ist Mixer 
1. Remove the two set screws (3) of MEP-253 
shown in [Fig. 7-4]. 


7-3-14 Disassembly/Reassembly of the MEP- 
254 interface 


1. To disassemble the MEP-254, first remove - 


MEP-255 and MEP-257. 
2. Remove the four set screws (1) of MEP-254 
shown in [Fig. 7-6]. 


7-3-15 Disassembly/Reassembly of the MEP- 
256 Coupler 
1. Remove the four set screws (3) of MEP-256 
shown in [Fig. 7-3]. 


7-3-16 Disassembly/Reassembly of the MEP- 
258 Isolation Amplifier 
1. To disassemble the MEP-258, first remove 
MEP-255 and MEP-257. 
2. Remove the two set screws (4) of MEP-258 
shown in [Fig. 7-3]. 


7-3-17 Disassembly/Reassembly of the MEP- 
259 Isolation Filter 
1. To disassemble the MEP-259, first remove 
MEP-255 and MEP-257. 
2. Remove the two set screws of MEP-259 
mounted on the bottom cover qd) of MEP- 
257. Refer to [Fig. 7-6]. 


7-3-18 Disassembly/Reassembly of the 
MTMS5562 High Voltage Block 

Remove the four set screws Q) of MTM5562 

shown in [Fig. 7-3]. 


7-4 


7-3-19 Replacing the CRT 

1. Remove the CRT socket and anode cap. 

2. Remove the two screws GB) of the CRT 
stopper, shown in [Fig. 7-2]. 

3. Remove the four set screws (3) of the CRT 
hood, shown in [Fig. 7-1] and the controls 

respectively for INTENSITY, FOCUS, 

BASELINE CLIPPER, and T.G. OUTPUT 
LEVEL. 

4. Take off the panel and pull out the CRT 
forward. 


7-3-20 Replacing the YIG tuned Oscillator 

1. Remove the four set screws (2) of the YIG 
shield cover shown in [Fig. 7-3], and take 
off the cover. 

2. Remove the four set screws qd) of the YIG 
base C shown in [Fig. 7-5]. 
Refer to the assembly drawing in [Fig. 
8-10]. 


MEP-254 


Disassemble MEP-259 


Fig. 7-6 Replacement MEP-254/259 


Disassemble _ 
Ist MIXER) 


YIG tuned OSC Disassemble YIG tund OSC. 


10} 


MEP-255 


MTM5562 
High Voltage 
Block 


MEP-257 


Fig. 7-4 Side View Z Fig. 7-5 Replacement YIG Tuned OSC. 
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CHART — 1 


POWER switch is ON. 
But no electricity is 


applied. 
(AC LINE ON lamp does 
not illuminate.) 


Power cable is 
connected to right AC 
voltage line. 


NO 


YES 


Rear panel 
POWER MODE is 
set to AC. 


NO 


YES 


Power fuse is 
in disorder, 


POWER ON 


gs NO 
Power voltage is right. 


YES 


Apply right power volt- 


age to the instrument. 


Set POWER MODE 


switch to AC. 


Replace with new fuse. 
Check power-line im- 
pedance. 


Primary DC 
impedance of 
transformer is approx. 
52/100 V. 


Secondary of 
transformer is shorted. 


NO 


Power line 
voltage to each board 
is correct. 


Check corresponding 
power supply regulator. 


NO 


YES 


© Power Line Impedance (SE160) 
TPi——-GND © 
TP2 GND © 
TPs——GND Approx.1022 
TPs GND Approx. 184Q 
TPs——GND Approx. 642 


(When measurement current 100uA at OHM range is used.) 


© Power Line Voltage/Current 
TP: +150V 
TP2 + 28V+1.2V 
TPs + 5V+0.2V 
TPa 15V+0.6V 
TPs 15V+0.6V 


+ 


Check primary of power 


transformer, 


Check power supply 
wiring of the instru- 
ment. 


Check power line of 
corresponding 
circuit board. 


CRT display does not 


illuminate. 


FOCUS 
and INTENSITY are 
insufficient. 


NO 


TP2, 4, 50r 
regulator board(SE160! 
has correct +28V, 
-15V, +15V, 


NO 


YES 


YES 


Deflection voltages 
of X and Y axises are 
normal. 


NO 


X-axis input voltage NO 


(Ramp voltage) is 
normal. 


YES 


Y-axis input NO 


voltage is normal. 


YES 


YES 


Adjust FOCUS and 


INTENSITY to obtain 
distinct trace, 


Check Board SE160 
(Regulator board). 


Check CRT bias voltage. 


Check Board PF119 


(RAMP GENERATOR). 


See CHART-3., 


Check Board PH190 
(LOG. AMP.) 
See CHART-7. 


Check Board SG178 


{CRT DRIVER). 
See CHART-8. 


@ CRT Socket 
Pin 1 (Yr) | Depends on terms of 
Pin 2 (Y*) ) input signal. 
Pin 3 (Gz) Approx. +86V 
Pin 4 (NC) 
Pin 5 (BLANKING)  +85V to +5V (Pulse) 
Pin 6 (ASTIG) 0 to +1S0V 
Pin 7 (X") | Depends on terms of 
Pin 8 (X*) | input signal. 
Pin 9 (PCD) 0 to +150V 
Pin 10 (HEATER) =15S5kV 
Pin 11 (HEATER) 1.5kV 
Pin 10-11 (HEATER) Approx. 6.1 Vrms 
Pin 12 (INTENSITY) -].52kV to -1.60kV 
Pin 13 (K) -1.5kV 
Pin 14 (FOCUS) -1.11kV to -1.42kV 


High bias 


No Check high voltage 
voltage is normal, 


circuit (MTM5562). 


YES 


Low bias NO 


voltage is normal, 


YES 


CRT is defective. Check Board 
(Contact Takeda (CRT DRIVER. - 


Riken.) HART 
Sas page:7-4. See CHART-8. 


YIG shied case 


MADE IN JAPAN 


Fig. 7-8 YIG Tuned OSC. Check Point 


CHART — 2 


Input signal is applied, 
Only baseline appears 


but no signal on CRT. 


© Zero frequency level is in OdBm to -10dBm 


when INPUT ATT. is set to OdB. 
© Bias voltage of YIG Tuned OSC. 
so? VA AE +12V+0.5V 


*— 5V+0.2V 
a 
Ist. MIXER +15V+0.6V 
Tiesuenyten PG177, TP10 
Zero frequency YES Either RF BLOCK or (See CHART) 
(Local feed through) RFATT. is defective, FM*  seeeeeeee PG177, TP12 
is available. (Contact Takeda Riken.) ’ 
(See CHART) 
NO FM> sheen ov 
Output level NO Bias voltage 
of YIG tuned OSC, to YIG tuned OSC. ES pa euned gets 
is +12dBm or more, is normal. (Contact Takeda Riken.) 
YES NO 
MEP-256 COUPLER 
Output level NO Vile ElMelss Check Board PG177 
of RF BLOCK Me aoe ae (YIG DRIVER), 
is normal. (Contact Takeda Riken.) See CHART44. 
YES 
© Output level of RF BLOCK 
Output level NO Check Board PKO22 i ings: 
OE IF 1st teas (ean At the following settings: 
is normal. See CHART-5. CENTER FREQUENCY 
“ss OOMHZ 
YES INPUT ATT, ero OdB 
Connect CAL. OUT. to INPUT 
Adjust TUNING-FINE for 
Output level NO Check Board RKO26 ; 
of IF 2nd stage (IF-Il). maximum level. 
is normal. See CHART-6. Output level of RF BLOCK 
saitaeetonoerent 29dBm + 1dBm 
YES © Output level of IF BLOCK 
At the following settings: 
BAND WIDTH 0+: ++:00520:220-+- 3MHz 
Output level Check BoardPH190) fs pee pence jp evr) ......... 
GIR IEGE NO (LOG. AMP.) REFERENCE LEVEL OdB 
normal See CHART-7. 
Output level of [F-I ------.- -29dBm 
F — YES Output level of IF-II ---..- -22dBm 
MEP-257 if MEP-258 © Output of LOG. AMP. 
TRACKING GENERATOR of ISOLATION AMP. 


Check Board SG178 
(CRT DRIVER) and 


CRT. 
see CHART-8. 


Fig. 7-9 RF Block Check Point 
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Fig. 7-10 PF119 (RAMP GENERATOR) Check Point —————________ 


CHART—3 RAMP GENERATOR (BOARD PF119) 


Settings: 

SCAN TRIG; ... AUTO 
SCAN MODE... MANUAL 
TIME/DIV. ..... 2ms 


DISPERSION/DIV. 


Connect oscilloscope to 
J5-10A. Verify 
Ramp Waveform. 


NO 


YES 


Settings: 

SCAN TRIG. ... AUTO 

SCAN MODE... MANUAL 
SWEEP 

DISPERSION/DIV. 


Level J5-10A changes 
(-6V to +6V) following 
MANUAL SWEEP 
control. 


NO 


YES 


RAMP GENERATOR section 
is normal. 


Normal Ramp 
waveform appears 
on TP3. 


NO 


Check RAMP GENE- 


RATOR circuit. 


YES 


Q39 or IC4 is 


defective. 


Q40 or 1C14 


is defective. 


© TP3, J5-10A Waveform 


200ms 


400ms 
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CHART —4__Vic prIvVER (BOARD PGi177) 


© TPG, TP8, TP9 Waveform 


Settings: 
SP GEV Seem 7 

TIME /DIV. 

DISPERSION/DIV. 100MHz 

/DIV. 
- —5¥V 
20ms 
Check RAMP GENE- 
NO RATOR circuit 40ms 


Ramp waveform 
appears on TP6. 


(Board PF119). 
See CHART-3. 


YES 


@ TP10 Waveform 
NO Check attenuator of 
DISPERSION/DIV. + 28V 


Waveform of TP8 
is normal. 


YES 


+ 14V 


Waveform of TP9 NO 


is normal. 


Check circuits IC4, 
Q44, 046, 047. 


400ms 
YES 
Waveform TP10 NO eu one cd 
is normal. Q48 to Q51. @ TP12 Waveform 


YES 


Settings: 
SCAN TRIG. 
SCAN MODE 


TIME /DIV. 20ms 


40ms 


Waveform of TP12 NO 


is normal. 


Check circuits IC6, 


Q54 to 057. 


YES 


YIG DRIVER section 
is normal. 


J402 


ceo 
+33 IF-1I OUTPUT 
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Ql8 
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QOl7 

O15 

Q10 

Qli 


Q6 


ae ———_ 40 | 


IF-]I INPUT 


Fig. 7-12 PKO22 (IF-1) Check Point 
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CHART— 5 _iF-1 (BoarD PK022) 


Apply a signal (10.7MHz, -20dBm) 
to IF-I input (J401). 

Settings: 

REF. LEVELssscceseeeeeeeeeeee OdBm 
BAND WIDTH reer 


Connect Spectrum 
Analyzer to J402 (IF-1 OUT.) 
Verify a signal 
10.7MHz, -20dBm) 


Check circuits 06, Q7. 


Check circuits refer to 
BAND WIDTH settings. 


|OOKHz-+-+++--++++ Q10, QII, Ql2 
VO Haesiensesenes Q13, Qi4 
[ KHzss+seesese QI5, QI6 

Riaseaeaweds Qlg 


Level of IF-l| OUT. 
does not change following 
BAND WIDTH switching. 


IF 1st Stage section is normal. 


. , 1] J296 
\: IF-I] INPUT 
=~) 
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Cwm a pean 
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IF-f] OUTPUT 


Fig. 7-13 PKO26 (IF-I!) Check Point LS a ed 


CHART — 6 _IF-1 (BOARD PK026) 


© Apply 10.7MHz, -20dBm signals 
to IF input. 
© Settings 


REF. LEVEL 
BAND WIDTH 


NO Check circuits Q7 to Q11, 
Q14, Q15, O20 to 026. 


A signal (-13dBm, 10.7MHz) 
appears on OUTPUT (J297). 


YES 


OUTPUT signal changes NO 
(10, 20, 30dB) following Check circuits O16 to Q19. 
10dB step REF. LEVEL 


changing. 


YES 


OUTPUT 
signal changes 
(0 to 12dB) following 
REF. LEVEL FINE 
changing 0 to 12dB. 


NO 
Check circuits Q12, Q13. 


YEe 


OUTPUT signal does NO 


not change following 
BANDWIDTH switching. 


Check circuits Q23 to Q26. 


YES 


IF-I1 is normal. 
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LOG. AMP. INPUT 


eal 


Fig. 7-14 PH190 (LOG. AMP.) Check Point —————_________________J 


CHART — 7 Loe. amp. (BoarD PH190) 


Apply a signal (10.7MHz, 
OdB) to LOG. AMP. input. 


Connect 
oscilloscope 
to TP1, Verify that 
waveform is 
normal. 


Connect 
oscilloscope to TP2. 
Verify normal 
waveforms. 


YES 


Proceed same for 
TP3 to TP11 and verify 
normal waveforms. 


YES 


Connect 
oscilloscope to TP12 
Verify normal 
waveform. 


NO 


YES 


Connect 
oscilloscope to TP13 
Verify normal 
waveform. 


NO 


YES 


Connect 
DVM to TP14. 
Verify normal 
voltage. 


NO 


YES 


Connect 
DVM to TP15. 
Verify normal 
voltage. 


NO 


YES 


Check circuits Q11, Q12, 


Check circuits Q13, Q14. 


Check circuits Q15 to Q31. 


Check circuits Q32, Q33. 


Check circuits Q34 to Q36 


Check circuits Q37 to Q40. 


Check circuits Q43 to Q47. 


@ TP signal levels 


ft 
Vee | Seitéhe (Vv 


S/nlojnjolulo 
| 
[—) 
oo 


Niwlalale!|alwlwl/rwl]r 


wolaolun 
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© TP11 signal levels 


Input Vp-p 


adam | 5.5 
= 10dBm 5.2 
—20dBm 5.0 
=30dBm a7 
_| 
= 40dBm 4.5 
—50dBm 4.2 
—600Bm | 4.0 


Set REF, LEVEL 
to -40dB. Verify +5.5V 
appears on TP15 
(at input signal OdB). 


NO 


YES 


Voltage at TP15 
does not change 
by switching 
BAND WIDTH. 


NO 


YES 


Settings 
VERT. MODE --- 


cansate LINEAR 
REF.LEVEL -- 
BAND WIDTH 


When input signal 
(10.7MHz, -7dBm) is 
applied, +5V 
appears on TP15. 


NO 


YES 


LOG. AMP. is normal. 


Check circuits Q41, Q57, Q58. 


Check circuits Q48 to Q53, 


Check circuits Q60 to O65. 


@ TP14, TP15 signal level 


{Input signal 
(erat ane] tev 
OdBm_ a +0.55V 
— 10dBm +0.50V 
—20dBm +0.45V 
—30dBm +0.40V 
— 40dBm +0.35V 
—50dBm +0.30V 
desde I aad 
—60dBm +0.25V | 
Mi LL = 
—70dBm +0.20V | 7 
| —80dBm +0, 15V | 
=s008m | +0.10v | 


rv 
+1.0V 
+0.5V 
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Fig. 7-15 SG178 (CRT DRIVER) Check Point — 


NO 


oscilloscope to TP2., 
Verify normal 
waveform. 


Connect 
oscilloscope to TP3. 
Verify normal 
waveform. 


NO 


YES 


Connect 
oscilloscope to TP4, 
TPS. Verify normal 
waveforms. 


NO 


YES 


Connect 
oscilloscope to TP9, 
TP10. Verify normal 
waveforms. 


NO 


YES 


Connect 
oscilloscope to TP13. 
Verify normal 
waveform. 


NO 


YES 


Connect 
oscilloscope to TP15. 
Verify normal 
waveform. 


NO 


YES 


CHART—8 crt priver (sGi78) 


Check circuits 1C1, Q11, Q12. 


Check circuits Q17 to Q20. 


Check circuits Q21 to Q27. 


Check circuits Q28 to Q31, 


Check circuits Q34 to O38. 


Check circuits 039, 


Q42 to Q46. 


Approx. +4. 5V 
(Approx. +4.0V) 


Approx. +$0V 


Approx. +55V 


Approx. +90V 


Approx. +55V 


Connect 
oscilloscope to TP6, 
Verify normal 
waveform, 


NO 


YES 


CRT driver is normal. 


eT 


Check 0261 to Q264, Approx. +150V 


P9 


Approx. +20V 


Approx. +5V 


Nonblank 


Blank 


e@TPIS 


Approx. + 80V 
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Fig. 7-16 MEP-257 TRACKING GENERATOR Check Point —2-—-—-7WY 


7—22 


CHART—9 


Set T.G. MODE to 


NORMAL. 


SF117 J,, J, 
signals are normal. 


NO 


YES 


NO 


$H191 J,, J, 
signals are normal. 


YES 


$V139 J, , J, 
signals are normal. 


NO 


YES 


SK032 J, , J, NO 


signals are normal. 


YES 


SH189 J,, J, 
signals are normal. 


NO 


YES 


SH189 J,, J, NO 


signals are normal. 


YES 


Operates 
normally with 
T.G. MODE set at 
TUNED AMP. 


NO 


YES 


T.G. BLOCK is normal. 


OO  —£$5£_ 


Check circuits Q2 to Q6 on 
board SF117. 


ISOLATION AMP, is defec- 


tive. Replace MEP-254. 


ISOLATION AMP. is defec- 
tive. Replace MEP-258. 
(Contact Takeda Riken). 


3.6 L.P.F. (MEP-259) is defec- 


tive (Contact Takeda Riken). 


Check circuit Q6 on board 
SH189. 


Check circuits Q7 to Q9 on 
board SH189. 


Check Q1 on board SF117. 


TRACKING GENERATOR BLOCK (MEP-257) 


® Signal levels at each points (At ALC connector OV) 


@SF1I7 
Ji: 200MHz Approx. 
Jz: 210.7MHz Approx. 
@ SH191 
Ji: 1.8GHz Approx. 
Jz: 1.8GHz Approx. 
@SV139 
Ji: 2.05~3.55GHz 
Approx. 
Jo: 2.05~3.55GHz 
Approx. 
@ SK032 
Ji: 2.05~3.55GHz 
Approx. 
Jo: 2.05~3.55GHz 
Approx. 
@ SH189 
J3 : 210.7MHz Approx. 


Jz: 0.4~1500MHz 


Approx. 


@ SH189 
Js : 0.4~1500MHz 


Approx. 


Jo: 0.4~1500MHz 


Approx. 


+1dBm 
-5dBm 


+3dBm 
+8dBm 


O0dBm 


+7dBm 


+7dBm 


+7dBm 


-5dBm 


-18dBm 


OdBm 


-12dBm 


Note) To replace MEP-254, MEP-258, MEP-259, 


see Item [7-3] . 
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Fig. 7-17 MEP-255 RF Block Check Point ———_—“‘(; Cw 
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CHART — 10 


Settings: 
INPUT ATT. 


REF. LEVEL 


Connect CAL. OUT 
and INPUT, 


NO 


MEP-253 J, , J,, J, 
signals are normal. 


YES 


MEP-254, J, 


signal is normal. 


NO 


YES 


MEP-255 J, 


signal is normal 


NO 


YES 


MEP-255 J, 
signal is normal. 


NO 


YES 


RF BLOCK is normal. 


ist MIXER is defective. 


Replace MEP-253 (Con- 
tact Takeda Riken). 


INTERFACE is defective. 
Replace MEP-254 (Contact 
Takeda Riken). 


Check circuits Q13 to Q16 
on MEP-255. 


Check circuits Q6 to Q12, Q17 


on MEP-255. 


RF BLOCK (MEP-253, 254, 255) 


@ MEP -253 
Ji : 200MHz —30dBm 
J2:1.9~3.8GHz Approx. +10dBm 
J3°1.9~3.8GHz Approx. -40dBm 
@ MEP-254 
J2:2.05GHz Approx. -41dBm 
@ MEP-255 
J2:1.84GHz Approx. +2dBm 
@ MEP-255 
Js: 10.7MHz Approx. -29dBm 
Js : 200MHz Approx. +1dBm 
J4 : 200MHz —30dBm 
Note) To replace MEP-253, MEP-254, 


see Item [7-3]. 
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Fig. 7-18 MEP-260 FREQUENCY COUNTER Check Point ae 


CHART — 11 


Set the COUNTER POWER 


to ON. 


SH212 J,, J, NO 


signals are normal. 


YES 


GATE OUT. NO 


signal is normal. 


YES 


Verify normal NO 


counting is done. 


YES 


NO 
Verify normal display. 


YES 


COUNTER is normal. 


Check circuit Q6, Q7, 1C1 


on board SH212. 


Check circuits Q41, 042, 
1C1, 1C14 to 1C17, 1C24, 


1C26, 1C28 on board SZ334. 


Check circuits 1C1 to 1C13, 


1C22, Q36 to Q40 on board 
$Z334. 


Check circuits 1C1, 1C18, 
1C19, Q43 to O51, SG175 
on board SZ334. 


FREQUENCY COUNTER (MEP-260) 


@SH212 
Ji: 0.4~1500MHz Approx. -12dBm 
Jz: 0.4~1500MHz Approx. 0.2Vp 
®©SZ334 Gate Out. 


120ms 
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8-1 Description 


This section covers the electrical parts and 
mechanical parts used for -TR-4122B 
Spectrum Analyzer. It is suggested to use 
the parts of equivalent specifications or 
performance referring to the lists when 
replacing them due to failure. 

In the case of the parts marked* and also 
for mechanical parts contact Takeda Riken 
or its local distributer. 

Please clearly mention the Parts No. and 
Stock No. for electrical parts and Name of 
the Parts and the Stock No. for mechanical 
parts when placing an order or for an 
inquiry. 

The blocks listed below are replaced com- 
pletely as units. 


_ - NOTE ST 


The parts and specifications may be changed | 

with or without notice following necessary 

modifications. | 
| 


1 MEP-253 Ist MIXER 

2 MEP-254 INTERFACE 

3 MEP-256 COUPLER 

4 MEP-258 ISOLATION AMP. 

5 MEP-259 ISOLATION FILTER 

6 MTMS562 HIGH VOLTAGE BLOCK 
7 TOP-1200 YIG TUNED OSC. 

8 CRT 

9 MEP-267 ATTENUATOR 


8-2 Simbols and Abbreviations 

Table 8-1 shows the simbols and abbrevi- 
ations as used in the Parts Lists and the 
Circuit Diagrams. 

In the case the letters in the manual de- 
scription means respective performance or 
function, the same style of the character 
as used in the printings on the panel of 
the instrument is applied for easier identi- 
fication. 


REFERENCE DESIGNATIONS SW Rotary Switch 
Capacitor T Transformer 
Coil TP Test Point (Check Point) 
Cable X Crystal 
Fuse MULTIPLIERS 


Fuse Holder Abbreviation Prefix Multiple 

Integrated Circuit 

Electrical Connector, Jack mega 

Coil, Inductor kilo 

Transistor 

Resistor 

Switch (Slide, Lever, Push 
Button) 


giga 


milli 
micro 
nano 
pico 


ABBREVIATIONS 


dBm decibel referred to 1imW 


AUTO 


BCD 
B.P.F. 
B.W. 


A ampere 

AC alternating current 
ADJ. adjustment 

A/D analog-to-digital 
AMP. amplifier 

ATT. attenuator 

ASTIG. astigmatism 

ANT. antenna 


automatic, -operation 


binary coded decimal 
bandpass filter 
band width 


carbon 

calibrate 

ceramic 
centimeter 
common 
cathode-ray tube 


digital-to-analog 
decibel 


Table 8— 1 ABBREVIATIONS 


CB pu decibel (OdB » =1 Vrms.) 
DC direct current 

DET. detector 

DIV. (div.) division 

DISP. dispersion 

ELECT electolytic 

EXT. external 

F farad 

FET. field-effect transistor 
FM frequency modulation 
FREQ. frequency 

FXD fixed 

FLM film 

g gram 

GHz gigahertz 

GND ground 

H henry 

h hour 


high 

high pass filter 
Hertz 

Horizontal Position 
Horizontal Gain 


integrated circuit 


intermediate frequency 


internal 


kilogram 
kilohertz 
kiloohm 
kilovolt 


light-emitting diode 
linear 

low, local oscillator 
logarithm 

low pass filter 
level 


meter 
milliampere 
maximum 
megohm 
milligram 
megahertz 
minimum 
minute (time) 
millimeter 
modulator 
millisecond 
millivolt 
millivolt. rms 
milliwatt 
microampere 
microfarad 
microhenry 
microsecond 
microvolt 
microvolt rms 
microwatt 
manual 
mixer 


negative-positive-negative 
nanoampere 
no connection 
normal 
nanosecond 
nanowatt 


REF. 


— Table 8-1 ABBREVIATIONS 


option 
oscillator 
ohm 
output 


peak 

picofarad 

phase lock 

phase lock oscillator 
phase modulation 
peak-to-peak 
pulse-position-modulation 
pulse-repetition frequency 
picosecond 

position 
positive-negative-positive 


Quasi Peak Value 


reference 
radio frequency 
root-mean-square 


silicon 

second (time) 

single generator 
single sideband 
standing-wave ratio 


timed (slow-blow fuse) 
transistor-transistor logic 
television 

test point 


variable 

volt 

voltampere 
voltage-controlled oscillator 
variable-frequency oscillator 
volts peak-to-peak 

volts rms 

voltage standing wave ratio 
vertical position 

vertical gain 

watt 

yttrium-iron-garnet 


the first 
the second 
the third 


-TR-4122B 
SCHEMATIC SECTION 


X13B 5K 
X13B 5K 
RJ-13B 200KQ 
X13B 2KQ 
X13B 2KQ 
X13B 5KQ 
RVE16YN15R4M 
RVE16YN15R4M 
RV16YN15SB 
RD25S 4.7KQJ 


Description 


R: VAR WW 5k& 
WW 5kQ 
CERMET 200k{ 
WW 2k2 
WW 2k2 
WW 5k 
CAR 4M2 
: VAR CAR 4MQ 
: VAR CAR 1k2 
: FXD CAR 4.7kQ2 +52 1/4W 


: VAR 
: VAR 


BNF 2 


Neon Lamp 


BD-701R Light Emitting Diode 


RS-700A 


1-1-6 L=20 Rotary Switch 


CRT-L2 Le CRT Gor 


THDC-HRMJ-NJ Connector 


THDC-HRMJ-NJ 
TOC-1B06060N 
S-1612A 
PCN6-10S-2.5E 
TOC-2B12030N 
50-6 73-0000-31 
50-673-0000-31 
P-1612BA 
PCN6 
PCN6 


Connector 


Connector 


Connector 


Connector 


Connector 


Connector 


Connector 


Connector 


Connector Lock 


Connector Lock “K 


SCT-20L5NU3 


Not assigned 


-TR-4122B 
MEP-251 PANEL SECTION 


Mi305 10KQ 
RA25YN25SB 10K2G 
X-13B 2KQ 


Description 


MEP251 - R1 
R2 
R3 


Potentio Meter 
R: VAR CAR 10kQ 
R: VAR WW 2kQ 


S1 Slide Switch 
$2 
$3 
S4 
$5 
S6 


S7 


MFS-201N6 
YSNH-157D 
MFS-201N6 
LS19P 1-3-3 
LS19P 1-2-4 
SL83 
MSP 103C 


Rotary Switch 
Slide Switch 
Slide Switch 
Slide Switch 


Slide Switch 


Push Button Switch 


10-4 
PCN6-5S-2.5E 
PCN6 
PCN6 


J1 
JZ 
J3 
MEP251 - J4 


Connector 


Connector 


Connector 


Connector 


-TR-4122B 
MEP-251 PANEL SECTION 
PB296 PANEL BOARD-A 


SN74LS10N 


Description 


Parts No. 


IC: Triple 3-Input NAND Gate 
Low Power 


PB296 - IC1 


IC2_ 
thru 
Ic5 


ICc6 


SN74LS30N IC: 8-Input NAND Gate Low Power 


IC: Dual 4-Input NAND Gate 
Low Power 


SN74LS20N 


SN74LSO4N IC: Hex Inverter Low Power 


SN7406N 


IC7 
Ic8 


IC: Hex Inverter Buffer/Driver 
with Open-Collector 
High-Voltage Output 


SN74LS30N IC: 8-Input NAND Gate Low Power 


IC: Hex Inverter with Open- 
Collector Output Low Power 


SN74LSO5N 


SN74LSO5N IC: Hex Inverter with Open- 
Collector Output Low Power 


R21 
thru 
R23 


R24 


TMR-103 COM 10k 


RD25S 220QJ R: FXD CAR 2202 +5Z% 1/4W 


C31 
thru 
WwW C35 


C36 
C37 
C38 


0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 


25TH10 ELECT 10uF 25V 
25TH10 C: FXD ELECT 10uF 25V 


0.922UF 5OWV 


Q 


: FXD CER 0.022uF +80, -20% 50V 


PB296 - L41 


TPFO4 10L-391K Coil 390pH 


-TR-4122B 
MEP-251 PANEL SECTION 
PB295 PANEL BOARD-B 


PB295 - IC1 


thru SN74LS30N IC: 8-Input NAND Gate 
ICc4 
IC5 SN74LS10N IC: Triple 3-Input NAND Gate 


D15 SLP-24B Light Emitting Diode 


D16 SLP-224B Light Emitting Diode 


R21 RD25S 10KQJ : FXD CAR 10kQ2 +5% 1/4W 
R22 RD25S 2.2KQJ : FXD CAR 2.2kQ +5% 1/4W 
R23 RD25S 3.9KQJ : FXD CAR 3.9kQ +5% 1/4W 
R24 RD25S 3.9KQJ : FXD CAR 3.9kQ +5% 1/4W 
R25 RD25S 150QJ : FXD CAR 1508 +5% 1/4W 
R26 RD25S 220QJ : FXD CAR 2202 +5% 1/4W 


C31 
thru 0.01UF 50WV : FX 0.01uF +80, -20% 50V 


C33 


S41 YSNH-155B Rotary Switch 
PB295 - S42 YSNH-154B Rotary Switch 


-TR-4122B 
MEP-251 PANEL SECTION 
PB297 PANEL BOARD-C 


PB297 - IC1 IM5623 IC: 1024-Bit Programmable ROM *% 
IM5623 Ic: 1024-Bit Programmable ROM % 
Ic3 SN74LS85N IC: 4-Bit Magnitude Conparator 


Low Power 


SN74LS157N IC: Quad 2-to-Line Data Selector/ 
Multiplexer Low Power 


Ic4 


IM5600CPE IC: 256-Bit ROM K 


SN74LS20N IC: Dual 4-Input NAND Gate Low 
Power 


Ic5 
TC6 


SN74LSOON IC: Quadruple 2-Input NAND Gate 
Low Power 


IC7 


SN74LSO5N IC: Hex Inverter with Open- 
Collector Output Low Power 


Ic8 


R: FXD COM 10k 
R: FXD COM 10k 


TMR6-103 
TMR6-103 


0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 
0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 


152-22-50-169-1 
152-14-50-169-1 


Connector 


Connector 


-TR-4122B 
MEP-252 POWER SUPPLY 


SE159 Switch Board 


SE160 Regulator Board 


MEP252 - IC SI-3552M IC: Voltage Regulator 


Q1 
thru 2SD82 Transistor SI NPN 


W Q3 
Q4 2SC515A Transistor SI NPN 


D1 


D3 


RH-100.4QK 
RH-100.4.QK 


: FXD WW 100.4Q 
R: FXD WW 100.42 


R1 
R2 


Qa 


" C1 111M2502 106M : FXD ELECT TANTAL 10uF +20Z% 25V 
i. C2 111M1002 475M C: FXD ELECT TANTAL 4.7uF +20Z 10V 


C3 
thru 0.047UF 50WV C: FXD CER 0.047pF +80, -20Z% 50V 
C5 


= C6 0.022UF 500WV C: FXD CER 0.022uF +80, -20Z% 500V 


NF-13502 Noise Filter 


TOP-23A Terminal 


FH-003 Fuse Holder 


F1 EAWK 1A Fuse ES 


T1 


TP-1036B 


Power Transformer 


at JRC21RG--16S Connector 


MEP252 - J2 JRC21RC Connector Cup 


__________e _ee_e e 


-TR-4122B 
MEP-252 POWER SUPPLY 
SE159 SWITCH BOARD 


WO2 
MI-151 
MI-151R 


Description 


Diode SI 
Diode SI 
Diode SI 


SE159 > Di 
D2 
D3 


RD25S 3902J R: FXD CAR 3902 +5% 1/4W 
» FXD CAR 100kQ +5% 1/4W 


R6 


RD25S 100K2J 


2] 


16VP-10000 C: FXD ELECT 10000uF 16V 
35VP-4700 C: FXD ELECT 4700pF 35V 
35VP-4700 C: FXD ELECT 4700pF 35V 
50VP-2200 C: FXD ELECT 2200pF 50V 
250LASN100 C: FXD ELECT 100pF 250V 


1PFS-2U 
470-010-01-00 


1PFS-2U 
470-010-01-00 


Switch 


Switch 


SE159 - J25 B65532-406 Connector 


-TR-4122B 
MEP-252 POWER SUPPLY 
SE160 REGULATOR BOARD 


LM723CH 
LM723CH 


Description 


SE160 - IC1 
Ic2 


IC: Voltage Regulator 


IC: Voltage Regulator 


Q6 


Q8 
Q9 


2SC1279S Transistor SI NPN 


28C505 Transistor SI NPN 


2S8C1279S 


Transistor SI NPN 


Zener Diode 


CRB 1/4FX 3.3K 
X-6T 1KQ 

CRB 1/4FX 3.0KQ 
CRB 1/4FX 3.3KQ 
X-6T 1KQ 

CRB 1/4FX 3.0KQ 
RD50S 4.7KQJ 
RW-1-12F 

RD25S 220QJ 
RD50S 3.9KQJ 
CRB 1/4FX 20KQ 
X-6T 2KQ 

CRB 1/4FX 5.6KQ 
R-1 47KQJ 
RD50S 102J 
RD25S 220aI 
R-1 68KQJ 
CRB 1/4FX 130KQ 
X-6T 10KQ 
CRB 1/4FX 8.2KQ 
RD25S 68KQJ 
RD25S 6.8KQJ 


: FXD Metal FLM 3.3kQ +12 1/4W 
VAR WW 1kQ 
FXD Metal FLM 3.0kQ +1% 1/4W 
FXD Metal FLM 3.3kQ +1Z% 1/4W 
VAR WW 1kQ 
FXD Metal FLM 3.0kQ +1% 1/4W 
FXD CAR 4.7kQ +5% 1/2W 
FXD CAR 1Q +5% 1W 
FXD CAR 2202 +5% 1/4W 
FXD CAR 3.9kQ +5% 1/2W 
FXD Metal FLM 20kQ +1% 1/4W 
WW 2kQ 
FXD Metal FLM 5.6kQ2 +1% 1/4W 
FXD CAR 47kQ +5% 1W 
FXD CAR 102 +5% 1/2W 
FXD CAR 2202 +5% 1/4W 
FXD CAR 68kQ +5% 1W 
FXD Metal FLM 130kQ +1% 1/4W 
VAR WW 10kQ 
FXD Metal FLM 8.2kQ2 +1% 1/4W 
FXD CAR 68kQ +5% 1/4W 
FXD CAR 6.8kQ +52% 1/4W 


R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 | 
R37 
R38 
R39 
R40 
R41 
R42 


POR RRP RPP PP eee ee eR ee 
< 
> 
is 


SE160 - C46 DM15D511J3 


DIPPED MICA 510pF +5% 300V 


-TR-4122B 
MEP-252 POWER SUPPLY 
SE160 REGULATOR BOARD 


FXD DIPPED MICA 510pF +5% 300V 
FXD ELECT TANTAL 22uF +20Z 35V 
FXD ELECT TANTAL 22yF +20% 35V 


DM15D511J3 
111M3502-226M 
111M3502-226M 


SE160 - C47 
C48 
C49 


oOo ff OC G&G & © 


C50 50T33 FXD ELECT 33uF 50V 
C51 25T100 FXD. ELECT 100uF 25V 
C52 25T100 FXD ELECT i00uF 25V 


TPFO4 10L-331K : FXD Coil 330pH 
TPFO4 10L-331K L: FXD Coil 330yH 
LT-D200 L: FXD Coil 


Ee 


L55 
L56 
SE160 - L57 


Terminal 


401-9630 


Parts No. 


MZ337 - J1 
thru 
J6 


J7 
J8 
J9 
J10 
J11 


JZ 
thru 
J14 


R21 
R22 
R23 
MZ337 - R24 


-TR-4122B 
Mz337 MOTHER BOARD 


152-22-50-169-1 


57-40500 
PBRS-60-T2 
TOC-1B06030N 
PCN6B-10P-2.5DS 


BNC-078 


X-13B 20KQ 
X-13B 20KQ 
RD25S 6.8KQJ 
RD25S 6.8KQJ 


Description 


Connector 


Connector 
Connector 
Connector 
Connector 


Not assigned 


Connector 


: VAR WW 20k 
: VAR WW 20k 
: FXD CAR 6.8k2 +5% 1/4W 
: FXD CAR 6.8kQ +52 1/4W 


-TR-4122B 
MEP-267 INPUT/T.G. ATT. 


SA041 ATTENUATION BOARD 
SPO14 ATT. CONTROL 


-TR-4122B 


MEP-267 INPUT/T.G. ATT. 
SP014 ATT. CONTROL 


SN7416 


SN74LS04 
SN74LS10 


DAN401 
DAN401 


TMR6-103 


TAXB 1602-226M 
TAXB 1602-226M 
QO.O1UF 5OWV 


TPF 0410L-391K 


B65532=406 
B65532-406 
B65520-406 


Hex Inverter Buffer / Driver 
with Open = Collector High - 
Voltage Output 


: Hex Inverter Low power 


: Triple 3 - Invut WAND Gate 


Diode SI COM 
Diode SI COM 


Not assigned 


R: FAD COM 10k82 


R: FXD ELECT TANTAL 22uF +20% 10V 
R: FXD SLECT TANTAL 22uF +20% 10V 
R: FXD CER 0.01uF +80, -20% 50V 


L: FXD Coil 390nH 


Connector 
Connector 


Connector 


eee 


-TR-4122B 
MEP-267 INPUT/T.G. ATT. 
SA041 ATTENUATION BOARD 


SAQ41 — KCA1 
thru | MXK-0153-011?-1 Coaxial piece 
KCA3 


Ri THP-N02A=10 Pad Card 
R2 THP-002A-20 Pad Card 
R3 THP-O02A-20 Pad Card 


K1 
thru RD-18-1035 Reed Switch 


Drive Coil Reed Switch 


MEP253 - J1 
thru 
MEP253 - J3 


-TR-4122B 


MEP-253 1st. MIXER 


SF118 


50-645-4545-31 


ist Mixer 


Connector 


Description 


8-19 


SF118 - D1 


SF118 - C11 


-TR-4122B 


MEP-253 1st. MIXER 
SF118 1st. MIXER 


Stock No. 


D4007 


THP-007-3 
CHR-2-50QJ 


C35NP01H4 70K 


MCT-219 


Description 


Diode 


3dB PAD 
R: FXD CHIP 508 +5% 1/16W 


C: FXD CHIP 470k +10% 35V 


Cable 


-TR-4122B 
MEP-254 INTERFACE 


Stock No. Description 


SF120 Interface 


MEP254 - J1 
J2 

J3 
ff 


50-645-4545-31 Connector 


50-645-4545-31 Connector 
50-645-4526-89 Connector 
50-645-4526-89 Connector 


KFD5 1AYZB102P50 C: FXD Feed-through 1000pF +100, 
-0% 50V 


KFD51AYZB102P50 | C: FXD Feed-through 1000pF +100, 
-0% 50V 


C1 


= €2 


-TR-4122B 
MEP-254 INTERFACE 
SF120 INTERFACE 


SF120 - Q1 FJ901F Transistor SI NPN 


R6 CHR-2-502J : FXD CHIP 502 +5% 1/16W 


R7 CHR-2-50QJ : FXD CHIP 502 +5% 1/16W 
R8 RD25S 1.5KQJ : FXD CAR 1.5kQ +5% 1/4W 
RY RD25S 6.8KQJ : FXD CAR 6.8k2 +5% 1/4W 

RD25S 6.8KQJ : FXD CAR 6.8kQ2 +52 1/4W 
R11 RD25S 5602J : FXD CAR 5602 +5% 1/4W 


C21 C52AF1H103Z : FXD CHIP 0.01pF +80, -202% 
C22 C52AF1H103Z : FXD CHIP 0.01uF +80, -202 
G23 1PF 50WV : FXD CER 1pF +10Z% 50V 
C24 ECV-1ZW06X31 : VAR CER 6pF 
C25 BLM1H472NA : FXD BL 4700pF +0.05% 50V 
C26 C52AF1H103Z : FXD CHIP 0.01uF +80, -20% 50V 
C27 C52AF1H103Z : FXD CHIP 0.01pF +80, -20% 50V 
C28 Not assigned 
SF120 - C29 111M2502-106M C: FXD ELECT TANTAL 10yuF +20Z% 25V 


-TR-4122B 
MEP-254 INTERFACE 
SH191 1.84GHz ISOLATION AMP. 


Stock No. Description 


FJ901F Transistor SI NPN 


Q2 


FJ901F Transistor SI NPN 


THP-007-6 6dB PAD % 
RD25S 1.5KQJ R: FXD CAR 1.5kQ +5Z% 1/4W 

RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 

RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 

RD25S 470QJ R: FXD CAR 4708 +5Z% 1/4W 

THP-007-3 3dB PAD ” 
RD25S 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4W 

RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 

RD25S 5.6KQJ | R: FXD CAR 5.6kQ +5% 1/4W 

RD25S 470QJ R: FXD CAR 470Q +5% 1/4W 


R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 


C21 
C22 
C23 
C24 


C25 
thru 
is C28 


C29 
C30 
C31 
C32 


C35BX1H103K C: FXD CHIP 0.01uF +10% 50V 
C35BX1H103K C: FXD CHIP 0.01uF +10Z% 50V 


Not assigned 


BLM1H472NA C: FXD BL 4700pF +0.05Z% 50V 


C35BX1H103K C: FXD CHIP 0.01uF +10% 50V 


Not assigned 
BLM1H472NA C: FXD BL 4700pF +0.05Z% 50V 
C35BX1H103K C: FXD CHIP 0.01uF +10% 50V 
C35BX1H103K C: FXD CHIP 0.01pF +10% 50V 


L41 
SH191 - L42 


L: FXD Coil 


L: FXD Coil 


-TR-4122B 
MEP-255 RF SECTION 


MEP255 - J1 
thru 
J3 


J4 
thru 
" J6 


Description 


50-645-4526-89 Connector 


UM-QR-1 Connector 


C11 
thru 
C18 


C: FXD Feed-through 1000pF +100, 
-0% 50V 


KFD5 1AYZB102P50 


R: FXD CAR 5182 +5% 1/4W 
R: FXD CAR 512 +5% 1/4W 


RD25S 512] 
RD25S 51QJ 


R21 
MEP255 - R22 


-TR-4122B 
MEP-255 RF SECTION 
SX043 2nd. & 3rd. MIXER 


Description 


LM301A IC: Operational Amplifier 


Q6 2801426 Transistor SI NPN 


Q7 2501254 Transistor SI NPN 
Q8 2501254 Transistor SI NPN 


Q9 
thru 2SC1834 Transistor SI NPN 


Q11 
Q12 2SA1015 Transistor SI PNP 


Q13 2SC1254 Transistor SI NPN 
Q14 2SC2026 Transistor SI NPN 
Q15 2SC2026 Transistor SI NPN 
Q16 FJ201F Transistor SI NPN 
Q17 FJ201F Transistor SI NPN 
Q18 2SC1254 Transistor SI NPN 
Q19 2SA1015 Transistor SI PNP 


D21 
thru 18843 Diode 
D26 


D27 5082-3379 Diode 

D28 WZ-1C0 Zener 

D29 SV14B Diode SI 
D30 18953 Diode SI 
D31 18953 Diode SI 
D32 WZ-110 Zener Diode 


R36 RD25S 8.2KQJ : FXD CAR 8.2kQ2 +52 1/4W 
R37 RD25S 4.7KQJ : FXD CAR 4.7kQ +5% 1/4W 
R38 RD25S 22027 : FXD CAR 2202 +52 1/4W 
R39 RD25S 22QJ : FXD CAR 22Q +5% 1/4W 
R40 RD25S 8.2KaQJ : FXD CAR 8.2kQ +5% 1/4W 
R41 RD25S 4.7KQJ : FXD CAR 4.7kQ +5% 1/4W 


R42 


thru RD25S 560QJ : FXD CAR 5602 +5% 1/4W 
R44 


SxX043 - R45 X6T 20QJ : VAR WW 202 


-TR-4122B 
MEP-255 RF SECTION 
$X043 2nd. & 3rd. MIXER 


Stock No. Description 


FXD CAR 4.7kQ +52 1/4W 


Sx043 - R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 


RD25S 4.7KQJ 
RD25S 1KQJ 

RD25S 1502J 

RD25S 820QJ 
RD25S 2202] 
RD25S 5.6KQJ 
RD25S 5.6KQJ 


FXD CAR 1kQ +5% 1/4W 
FXD CAR 1502 +5% 1/4W 
FXD CAR 8202 +5% 1/4W 
FXD CAR 2202 +5% 1/4W 
FXD CAR 5.6kQ2 +5% 1/4W 
FXD CAR 5.6kQ2 +5% 1/4W 


DwWwWwWww w 


Not assigned 


R54 RD25S 51QJ R: FXD CAR 512 +5% 1/4W 
R55 RD25S 51QJ R: FXD CAR 512 +5% 1/4W 
R56 RD25S 1.2KQJ R: FXD CAR 1.2kQ2 +5% 1/4W 
R57 RD25S 100KQJ R: FXD CAR 100kQ2 +5% 1/4W 
R58 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
R59 RD25S 220KQJ R: FXD CAR 220kQ +5% 1/4W 
RD25S 330Q2J R: FXD CAR 3302 +5% 1/4W 
RD25S 560QJ R: FXD CAR 5602 +5% 1/4W 
RD25S 330QJ R: FXD CAR 3302 +5% 1/4W 
RD25S 8.2KQJ R: FXD CAR 8.2kQ +5% 1/4W 
RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W 
RD25S 3302J R: FXD CAR 3302 +5% 1/4W 
RD25S 470QJ R: FXD CAR 4702 +5% 1/4W 
RD25S 100QJ R: FXD CAR 100Q +5% 1/4W 
RD25S 5.6KQJ R: FXD CAR 5.6kQ +5Z% 1/4W 
RD25S 5.6KQJ R: FXD CAR 5.6kQ +5Z% 1/4W 
RD25S 470QJ R: FXD CAR 4702 +5% 1/4W , 
~RD25S 8.2KQJ R: FXD CAR 8.2kQ +5% 1/4W 
R72 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W , 
R73 RD25S 220QI R: FXD CAR 2202 +5% 1/4wW 
R74 THP-007-6 6dB PAD 


R75 
R76 
R77 
R78 


RD25S 12KQJ R: FXD CAR 12kQ +5% 1/4W 
RD25S 1.5KQJ 


R: FXD CAR 1.5kQ +5% 1/4W 
RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
R 
R 


RD25S 5.6KQJ 
RD25S 470QJ 


> FXD CAR 5.6kQ +5% 1/4W 
: FXD CAR 470Q +5% 1/4w 


-TR-4122B 
MEP-255 RF SECTION 
SX043 2nd. & 3rd. MIXER 


SX043 - R80 THP-003A 

R81 RD25S 1.5KQJ 

R82 RD25S 5.6KQJ 

R83 RD25S 5.6KQJ 
RD25S 4702J 
RD25S 8.2KQJ 
RD25S 4.7KQJ 
RD25S -3302J 
RD25S 2.2KQJ 
RD25S 822] 
RD25S 1502J 
RD25S 39QJ 
RD25S 1508J 
RD25S 682J 
RD25S 102J 
X6T 502 
RD25S 560QJ 
RD25S 56QJ 
RD25S 1502J 
RD25S 560QJ 
RD25S 1KQJ 


1.5kQ +5% 1/4W 
5.6kQ2 +5Z% 1/4W 
5.6kQ +5% 1/4W 
4702 +5% 1/4W 
8.2kQ +5% 1/4W 
4.7kQ +5% 1/4W 
3302 +5% 1/4W 
2.2kQ +5% 1/4W 
822 +5% 1/4W 
1502 +5% 1/4W 
392 +5% 1/4W 
1502 +5% 1/4W 
CAR 682 +5% 1/4W 
CAR 102 +5% 1/4W 
WW 50Q 
CAR 5602 +5% 1/4W 
CAR 562 +5% 1/4W 
CAR 1502 +5% 1/4W 
CAR 5602 +5% 1/4W 
CAR 1kQ +5% 1/4W 


R: 
R: 
Re 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 


1PF 5OWV : CER ipF +10Z% 50V 

1PF 5OWV : CER 1pF +10% 50V 

12PF 5OWV : CER 12pF +10% 50V 

0.01UF 50WV ; CER 0.01pF +80, -20% 50V 
0.01UF 50WV : CER 0.01uF +80, -20Z% 50V 
BLM1H472NA : BL 4700pF +0.05Z% 50V 


ECV-1ZW10X31 $ CER 10pF 


3PF SOWV ; CER 3pF +10% 50V 


-TR-4122B 
MEP-255 RF SECTION 


SX043 2nd. & 3rd. MIXER 
Sx043 - C115 


thru ECV-1ZW06X31 C: VAR CER 6pF 
C119 


C120 


thru 0.01UF 50WV C: FXD CER 0.01uF +80, —20% 50V 
C124 
u C125 Not assigned 
= C126 Not assigned 


C127 


thru 0.01UF SOWV C: FXD CER 0.01pF +80, -20% 50V 
. C129 
" C130 150PF 50WV C: FXD CER 150pF +10% 50V 
. C131 0.01UF SOWV C: FXD CER 0.01yF +80, -20% 50V 
#6, e182 0.01UF 50WV C: FXD CER 0.01pF +80, -20% 50V 
a C133 221M3502 106M C: FXD ELECT TANTAL 10uF +20% 35V 
. C134 0.01UF S50WV C: FXD CER 0.01uF +80, -20% 50V 
° C135 BLM1H472NA C: FXD BL 4700pF +0.05% SOV 
a: C136 BLM1H472NA C: FXD BL 4700pF +0.05% 50V 
7 C137 DM10CO50K5 C: FXD DIPPED MICA 5pF +10% 500V 
” C138 DM10C070K5 C: FXD DIPPED MICA 7pF +10% 500V 
m C139 TTA4 3A100 C: VAR CER 10pF +0.05% 250V 
” c140 ECV-1ZW10X31 C: VAR CER 10pF 
_ C141 ECV-1ZW10X31 C: VAR CER 10pF 
C142 3PF SOWV C: FXD CER 3pF +10% S50V 
M C143 BLM1H472NA C: FXD BL 4700pF +0.05% 50V 
- C144 3PF 50WV C: FXD CER 3pF +10% 50V 
is C145 

thru ECV-1ZW10X31 C: VAR CER 10pF 
C148 


C149 BLM1H472NA C: FXD BL 4700pF +0.05% 50V 

ft C150 ECV-1ZW10X31 C: VAR CER 10pF 

fi C151 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 
i Ci52 3PF 50WV C: FXD CER 3pF +10% 50Vv 

u C153 ECV-1ZW10X31 C: VAR CER 10pF 

‘ C154 0.01UF 50WV C: FXD CER 0.01uF +80, -20Z 50V 
: C155 0.01UF SOWV C: FXD CER 0.01uF +80, -20Z 50V 

SX043 - C156 221M3502 106M “8 


>: FXD ELECT TANTAL 10uF +20% 35V 


-TR-4122B 
MEP-255 RF SECTION 
SX043 2nd. & 3rd. MIXER 


Stock No. Description 


SxX043 - C157 1PF SOWV C: FXD CER 1ipF +10% 50V 
u C158 1PF SOWV C: FXD CER 1pF +10Z% 50V 
” C159 C52AF1H103Z C: FXD CHIP 0.01uF +80, -20% 50V 
- C160 C52AF1H103Z C: FXD CHIP 0.01uF +80, -20Z% 50V 
ss C161 ECV-1ZW06X31 C: VAR CER 6pF 
C162 1PF SOWV C: FXD CER 1pF +10% 50V 
C163 BLM1H472NA C: BL 4700pF +0.05Z% 


C164 


thru C52AF1H103Z C: FXD CHIP 0.01uF +80, -20% 50V 
. C167 
: C168 ECV-1ZW06X31 C: VAR CER 6pF 
" C169 1PF 50WV | C: FXD CER 1pF +10Z 50V 
" Ci70 BLM1H472NA C: FXD BL 4700pF +0.05% 50V 
“ C171 C52AF1H103Z C: FXD CHIP 0.01uF +80, -20% 50V 
" C172 C52AF1H103Z C: FXD CHIP 0.01uF +80, -20% 50V 
" e173 0.01UF 5OWV C: FXD CER 0.01uF +80, -20% 50V 
u C174 0.01UF 5OWV C: FXD CER 0.01pF +80, -20% 50V 
C175 ECV-1ZW10X31 C: VAR CER 10pF 
" C176 DM10C070K5 C: FXD DIPPED MICA 7pF +10% 500V 
a e172 DM10CO70K5 C: FXD DIPPED MICA 7pF +10% 500V 
a C178 DM10C150K5 C: FXD DIPPED MICA 15pF +10% 500V 
ie C179 DM10C100K5 C: FXD DIPPED MICA 10pF +10% 500V 
i C180 22PF 5OWV C: FXD CER 22pF +10% 50V 
" C181 DM10C150K5 C: FXD DIPPED MICA 15pF +10% 500V 
8 C182 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
” C183 25VBSN10 C: FXD ELECT 10uF 25V 
a" C184 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
" C185 | 25VBSN10 C: FXD ELECT 10uF 25V 
i" C186 221M3502-106M C: FXD ELECT TANTAL 10uF +20Z% 35V 
" C187 ECV-1ZW06X31 C: VAR CER 6pF 
u C188 0.01UF SOWV C: FXD CER 0.01pF +80, -20Z% 50V 
i C189 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
a C190 3PF 5OWV C: FXD CER 3pF +10% 50V 


Sx043 - L191, CSL0609-181K L: FXD Coil 180uH 


$x043 - L192 
L193 
L194 
L195 
L196 
L197 
L198 


L199 
thru 
L203 


. L204 
L205 
L206 
L207 
L208 


L209 
thru 
L211 


L212 
L213 
L214 
L215 
L216 
L217 
L218 
L219 


T221 
T222 
[223 


X226 
X227 


SX043 - C231 


-TR-4122B 


MEP-255 RF SECTION 
SX043 2nd. & 3rd. MIXER 


CSL0609-181K 


LS20 
LS20 
LS19 
LS21 
LS23 


MMS-007:-0192-9 


MMB-0331-0142-1 
MMB-0331-0142-1 
LS17 


MMB-0331-0142-1 


LS17 
LS17 
CSL0609-181K 


L821 
LS23 
LS19 
L821 


TP-865 
TP-865 
TP-864 


XU-083 
XU-082 


3PF 50WV 


A-105 


Description 


L: FXD Coil 180yH 
Not assigned 

L: FXD Coil 3T 
FXD Coil 3T 
FXD Coil 2T 

: FXD Coil 4T 
FXD Coil 6T 


Be oF 


L: Inductance 


Not assigned 
Not assigned 
L: Inductance 
L: Inductance 


L: FXD Coil 1T 


Inductance 


i 


FXD Coil iT 
FXD Coil 1T 
FXD Coil 180yH 
FXD Coil Wire 
FXD Coil 4T 
FXD Coil 6T 
FXD Coil 2T 
FXD Coil 4T 


Ge tei es GS Ee abt ie 


Core 
Core 


Core 


Crystal 
Crystal 


C: FXD CER 3pF +10% 50v 


Hermetic Seal 


-TR-4122B 
MEP-255 RF SECTION 
SX043 2nd. & 3rd. MIXER 


Stock No. Description 


RD25S 33K2J R: FXD CAR 33k2 +5Z% 1/4W 
RD25S 10QJ R: FXD CAR 10kQ2 +5Z% 1/4W 


SX043 - R241 
"W R242 


MXP-0123-0183-3 Coil Holder x 


FB251 
SX043 - FB252 


Q5BRH3.4X3X1 Fuse % 
Q5BRH3.4X3X1 Fuse 


-TR-4122B 
MEP-256 COUPLER 


Stock No. Description 


$Z335 


MEP256 - TM1 


Coupler 


HRM-601A 


Ji 
thru 
MEP256 - J3 


50-645-4545-31 Connector % 


5Z335 = Ri 


-TR-4122B 
MEP-256 COUPLER 
$Z335 COUPLER 


Stock No. Description 


CHR-2-50QJ R: FXD CHIP 502 +5% 1/16W 


-TR-4122B 
MEP-257 TRACKING GENERATOR 


Stock No. Description 


50-645-4526-89 Connector *% 


MEP257 - Ji 
thru 
J9 


C1 
thru 
MEP257 - C7 


KFD51AYZB102P50 C: FXD Feed-through 1000pF +100, 
-0% 50V 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SF117 210MHz T.G 


Stock No. Description 


SF117 - Q1 2801834 Transistor SI NPN 
Q2 2801834 Transistor SI NPN 
Q3 TTS30088B FET Junction N-Channel 


Q4 
28C1254 Transistor SI NPN 


Q6 


Diode SI 


RD25S 4702J R: FXD CAR 470Q +5% 1/4W 
RD25S 8.2KQJ R: FXD CAR 8.2kQ +5% 1/4W 
RD25S 8.2KQJ R: FXD CAR 8.2kQ +5% 1/4W 
RD25S 512J R: FXD CAR 512 +5% 1/4W 
R25 RD25S 150QJ R: FXD CAR 1502 +5% 1/4W 
R26 RD25S 820QJ R: FXD CAR 8202 +52Z 1/4W 
R27 RD25S 1KQJ R: FXD CAR 1kQ +5% 1/4W 
R28 RD25S 1KQJ R: FXD CAR 1kQ +52 1/4W 


R29 
R30 


R31 
thru 
R34 


R35 
R36 
R37 
R38 


5 .6KQI 
10KQJ 


FXD CAR 5.6kQ +5% 1/4W 
FXD CAR 10kQ2 +5% 1/4W 


=! 


Bw 


RD25S 1KQJ R: FXD CAR 1kQ +5% 1/4W 


RD25S 10KQJ 
RD25S 6.8KQJ 
RD25S 6.8KQJ 
RD25S 560QJ 


FXD CAR 10kQ2 +52 1/4W 
FXD CAR 6.8kQ +5% 1/4W 
FXD CAR 6.8k2 +5% 1/4W 
FXD CAR 560 +5% 1/4W 


R39 RD25S 68QJ : FXD CAR 682 +5% 1/4W 
R40 RD25S 150QJ FXD CAR 1502 +5% 1/4W 
R41 RD25S 68QJ FXD CAR 68 +5% 1/4W 


R42 
R43 
SF117 - R44 


RD25S 6.8KQJ 
RD25S 6.8KQJ 
RD25S 820QJ 


FXD CAR 6.8kQ +5% 1/4W 
FXD CAR 6.8kQ +5% 1/4W 
FXD CAR 8202 +5% 1/4W 


ana Aaa eee eS 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SF117 210MHz T.G. 


FXD CAR 682 +5% 1/4W 
FXD CAR 1502 +5% 1/4W 
FXD CAR 682 +5% 1/4W 
FXD CAR 6.8kQ2 +5% 1/4W 
FXD CAR 6.8kQ +52 1/4W 
FXD CAR 8202 +5% 1/4W 


RD25S 6825 
RD25S 1502J 
RD25S 682J 
RD25S 6.8KQ2J 
RD25S 6.8KQJ 
RD25S 82025 


2 R46 
R47 
R48 
R49 
R50 


A AWD aA DA 


C56 
thru 
C60 


C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
c70 
C71 
C72 
C73 
C74 
C75 


7 C76 
thru 
C78 


C79 
thru 
" C81 


C82 
C83 
C84 
C85 


FXD CAR 0.01uF +80, -20% 50V 


Q 


0.01UF SOWV 


: VAR CER 70pF 

: FXD DIPPED MICA 220pF +5% 300V 
FXD DIPPED MICA 2200pF +5% 500 
FXD DIPPED MICA 120pF +5% 300V 
: FXD CER 0.01uF +80, -20% 50V 
FXD CER 0.01uF +80, -20% 50V 
FXD DIPPED MICA 300pF +5% 300V 
FXD DIPPED MICA 150pF +5% 300V 
FXD DIPPED MICA 470pF +5% 300V 
FXD DIPPED MICA 51pF +5% 300V 
FXD DIPPED MICA 390pF +5% 500V 
FXD CER 0.01uF +80, -20% 50V 
FXD CER 0.01uF +80, -20% 50V 
VAR CER 10pF 


ECV-1ZW/0X31 
DM10D221J3 
DM19D222J5 
DM10D121J3 
0.01UF SOWV 
0.01UF S5OWV 
DM10D301J3 
DM10D151J3 
DM15D471J3 
DM10D510J3 
DM15D391J5 
0.01UF SOWV 
0.01UF 5OWV 
ECV-1ZW10X31 
BLM1H472NA 


a a a aa a a a a a © G2 &2 & © 


FXD BL 4700pF +0.05% 50V 


3PF SOWV C: FXD CER 3pF +10% 50V 


ECV-1ZW06X31 


Q 


VAR CER 6pF 


0.01UF 50WV 
0.01UF 50WV 
BLM1H472NA 
6.8PF 50WV 
0.01UF 50WV 


CER 0.01uF +80, -20% 
FXD CER 0.01uF +80, -20% 50V 
: FXD BL 4700pF +0.05% SOV 

: FXD CER 6.8pF +10Z% 50V 


aaa a a 


FXD CER 0.01uF +80, -20% 50V 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SF117 210MHz T.G. 


SF117 - C87 BLM1H472NA C: FXD BL 4700pF +0.05Z 50V 
u C88 6.8PF SOWV C: FXD CER 6.8pF +10% 50V 


C89 
thru 0.01UF SOWV C: FXD CER 0.01pF +80, -20% 50V 


. C91 
C92 


25TH10 C: FXD ELECT 10pF 25V 


- L96 LS30 L: FXD Coil 13T * 
- L97 LS33 L: FXD Coil 16T x 
_ L98 LS19 L: FXD Coil 2T % 
, L99 LS21 L: FXD Coil 4T % 


L100 
thru MMS-0007-0192-9 L: FXD Coil 15T * 
L102 


L103 
thru LS21 L: FXD Coil 4T * 
L106 


L107 


TPFO4 10L-391K L: FXD Coil 390uH 


T111 
TA 2 


TP865 Core 
TP865 


Core 


X116 XU-084 Crystal « 


SPIT = S24 


UM-R-PC Connector 


MXP-0124-0182-2 Coil Holder 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SH189 T.G. RF SECTION 


LM301A iGe Operational Amplifier 


SU189 - IC1 


Q6 FJ901F Transistor SI NPN 
" Q7 FJ201F Transistor SI NPN 
" Q8 FJ901F Transistor SI NPN 
Q9 FJ901F Transistor SI NPN 


D11 
thru 
D14 


D15 


1SS43 Diode SI 


5082-2520 Diode SI 


FXD CAR 1.5k2 +5% 1/4W 
FXD CAR 5.6kQ +5% 1/4W 
FXD CAR 5.6k2 +5% 1/4W 
FXD CAR 5602 +5% 1/4W 
FXD CAR 1202 +5% 1/4W 
FXD CAR 1202 +5% 1/4W 
FXD CAR 1.5kQ +5% 1/4W 
: FXD CAR 6.8k2 +5% 1/4W 
FXD CAR 6.8kQ2 +5% 1/4W 
FXD CAR 5602 +5% 1/4W 
FXD CAR 1202 +5% 1/4W 
FXD CAR 1802 +5% 1/4W 
FXD CAR 1.5kQ +5% 1/4W 
FXD CAR 6.8kQ +5% 1/4W 
FXD CAR 6.8kQ +5Z% 1/4W 
FXD CAR 3302 +5% 1/4W 


RD25S 1.5KQJ 
RD25S 5.6KQJ 
RD25S 5.6KQJ 
RD25S 5602J 
RD25S 120QJ 
RD25S 1202] 
RD25S 1.5K2J 
RD25S 6.8KQJ 
RD25S 6.8KQJ 
RD25S 5602J 
RD25S 1202J 
RD25S 1802J 
RD25S 1.5KQJ 
RD25S 6.8KQJ 
RD25S 6.8KQJ 
RD25S 330aJ 
THP-003A 


R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 


en a a co oc 


RD25S 120Q2J R: FXD CAR 1208 +5% 1/4W 
RD25S 330Q2J R: FXD CAR 3308 +5% 1/4W 
RD25S 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4W 
RD25S 5.6KQJ : FXD CAR 5.6kQ +5% 1/4W 
RD25S 10KQJ : FXD CAR 10kQ +5% 1/4W 


R 

R 
RD25S 330QJ R: FXD CAR 3302 +5% 1/4W 
CHR-2 22QJ R 


: FXD CHIP 22Q +5% 1/16W 


Parts No. 


SH189 - R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 


C56 
C57 
C58 
C59 
c60 
C61 
C62 
C63 
C64 
C65 
C66 


thru 


C69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
stiie9 - C79 


CHR-2 502J 
CHR-2 1202J 
CHR-2 398J 
RD25S 22KQJ 
RD25S 10K2J 
RD25S 1KQJ 
RD25S 10K2J 
RD25S 39KQJ 
X6T 1KQ 
CHR-2 22QJ 
THPOO7-6 


12PF 5OWV 
1PF 50WV 
1PF 50WV 
C52AF1H103Z 
C52AF1H103Z 


1PF SOWV 

BLM1H472NA 
C52AF1H103Z 
C52AF1H103Z 


1PF 50WV 


2PF 50WV 
2PF 50WV 
C52AF1H103Z 
C52AF1H104Z 


BLM1H472NA 
C52AF 1H103Z 
C52AF1H103Z 
C52AF1H104Z 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SH189 T.G. RF SECTION 


D7AWwA 7A WADA DA BW 


: FXD 


FXD 


>: FXD 


FXD 
FXD 
FXD 
FXD 
FXD 
VAR 
FXD 


Description 


CHIP 502 +5% 1/16W 
CHIP 1202 +5Z% 1/16W 
CHIP 392 +5Z% 1/16W 
CAR 22kQ +52 1/4W 
CAR 10kQ +5% 1/4W 
CAR 1kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
CAR 39kQ +5% 1/4W 
WW 1kQ 

CHIP 222 +5% 1/16W 


6dB PAD 


C: FXD 
C: FXD 
C: 
C 
C 


FXD 


: FXD 
: FXD 


CER 12pF +10% 50V 
CER 1pF +10% 50V 
CER 1pF +10% 50V 
CHIP 0.01nF +80, -20% 
CHIP 0.01uF +80, -20% 


Not assigned 


C: 
C: 
Gs 
C: 


FXD 
FXD 
FXD 
FXD 


: FXD 


C: FXD 
Cs 
C 
C 


FXD 


: FXD 
: FXD 


CER 1pF +10% 50V 
BL 4700pF +0.05% 50V 
CHIP 0.01pF +80, -20% 
CHIP 0.01uF +80, -20% 


CER 1pF +10% 50V 


CER 2pF +10% 50V 
CER 2pF +10% 50V 

CHIP 0.01pF +80, -20% 50V 
CHIP 0.ipF +80, -20% 50V 


Not assigned 


Not assigned 

C: FXD BL 4700pF +0.05% 50V 

C: FXD CHIP 0.01uF +80, -20% 50V 
C: FXD CHIP 0.01pF +80, -20Z% 50V 


C: FXD CHIP 0.1uF +80, -20% SOV 


SH189 - C80 
C81 
C82 
C83 
C84 
C85 
C86 
C87 
C88 


-TR-4122B 


MEP-257 TRACKING GENERATOR 
SH189 T.G. RF SECTION 


C52AF1H103Z 
C52AF1H104Z 
BLM1H472NA 

C52AF1H103Z 
C52AF1H103Z 
C52AF1H104Z 
C52AF1H103Z 
C52AF1H104Z 
C52AF1H103Z 
C52AF1H104Z 


BLM1H472NA 

C52AF1H103Z 
C52AF1H103Z 
C52AF1H104Z 
C52AF1H103Z 
C52AF1H104Z 
C52AF1H103Z 
C52AF1H103Z 
C52AF1H104Z 


C35NP01HO10C 


330PF 5OWV 
33PF 50WV 


0.01UF 50WV 


7263 


LS20 
LS20 


L-0005 


FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
: FXD 
FXD 
FXD 
FXD 


AaAaanaanaaanaaaa 


Description 


CHIP 0.01uF +80, -20% 50V 
CHIP O.1pF +80, -202% 50V 

BL 4700pF +0.05% 50V 

CHIP 0.01uF +80, -20% 50V 
.O1uF +80, -20% 50V 
.1pF +80, -20% SOV 

.O1uF +80, -202 50V 


CHIP O 

CHIP 0 

CHIP O 

CHIP 0.1uF +80, -20% 50V 
0.01uF +80, -20% 5CV 
O.1pF +80, -20Z% 50V 


CHIP 
CHIP 


Not assigned 


Not assigned 


FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
: FXD 
: FXD 


oaeaaqaow eae a ea a © 


BL 4700pF +0.05% 50V 

CHIP 0.01pF +80, -20% 50V 
CHIP 0.01uF +80, -20% 50V 
CHIP O.1pF +80, -202% 50V 
CHIP 0.01pF +80, -20% 50V 
CHIP 0O.1uF +80, -20% 50V 
CHIP 0.01puF +80, -20Z% 50V 
CHIP 0.01pF +80, -20Z% 50V 
CHIP 0.1pF +80, -20Z 50V 
CHIP 1pF +0.25% 50V 

CER 330pF +10Z 50V 

CER 33pF +10% 50V 


Not assigned 


C: FXD 


L: FXD 
L: FXD 


: FXD 


Not assigned 


> VAR Teflon 1.2pF 


CER 0.01nF +20, -20% 590V 


Coil 3T 
Coil 3T 


Coil 0.4uH 


-TR-4122B 
MEP-257 TRACKING GENERATOR 
SH189 T.G. RF SECTION 


SH189 - L116 TPFO410L-391K L: FXD Coil 390uH 
Lat? TPFO4 10L-391K L: FXD Coil 390yH 


SH189 - C131 C35NP01H470K C: FXD CHIP 47pF +10Z 50V 


-TR-4122B 
MEP-258 ISOLATION AMP. 


50-645-4526-89 
50-645-4526-89 


Description 


MEP258 - J1 
uw a2 


Connector 


Connector 


KFD51AYZB102P50 C: FXD Feed-through 1000pF +100, 
-0% 50V 


MEP258 - Cl 


-TR-4122B 
MEP-258 ISOLATION AMP. 
$V139 2~3.6GHz ISOLATION AMP. 


SV139 - QI 
thru FJ901F Transistor 


Q3 


R6 THP-007-3 3dB PAD 

R7 RD25S 1.5KQJ R: FXD CAR 1.5kQ +5% 1/4W 

R8 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 

RY RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
RD25S 470QJ R: FXD CAR 4702 +5% 1/4W 
THP-007-3 3dB PAD 
RD25S 1.5KQJ : FXD CAR 1.5kQ +5% 1/4W 
RD25S 5.6KQJ : FXD CAR 5.6kQ +5% 1/4W 
RD25S 5.6KQJ : FXD CAR 5.6kQ +5% 1/4W 
RD25S 4702J : FXD CAR 4702 +5% 1/4W 
THP-0C7-3 3dB PAD 
PD25S 1.5KQJ : FXD CAR 1.5kQ +5% 1/4W 
RD25S 5.6KQJ : FXD CAR 5.6kQ +5% 1/4W 
RD25S 5.6KQJ : FXD CAR 5.6kQ +5% 1/4W 
RD25S 470QJ : FXD CAR 4702 +5Z 1/4W 


C52AF 1H103Z : FXD CHIP 0.01yF +80, 
C52AF1H1032 : FXD CHIP 0.01uF +80, 

C28 7263 : VAR Teflon 1.2pF 

c29 BLM1H472NA : FXD BL 4700pF +0.052 


C30 


thru C52AF1H103Z : FXD CHIP 0.01yF +80, 
C33 


C34 7263 : VAR Teflon 1.2pF 
C35 BLM1H472NA : BL 4700pF +0.052 


C36 


thru C52AF1H103Z : CHIP 0.01pF +80, 
C39 


c40 7263 : Teflon 1.2pF 

C41 BLM1H472NA : BL 4700pF +0.052% 

C42 C52AF1H103Z : CHIP 0.01uF +80, 
SV139 - C43 C52AF1H103Z : CHIP 0.01yF +80, 


-TR-4122B 
MEP-259 ISOLATION FILTER 


50-645-4545-31 
50-645-4545-31 


Description 


MEP259 - Ji 
MEP259 - J2 


Connector 


Connector 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 


MEP260 - J1 
thru 50-645-4526-89 Connector x 


J3 


C1 
thru KFD51AYZB102P50 C: FXD Feed-through 1000pF +100, 
MEP260 —- C8 -0% 50V 


eee 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$Z334 COUNTER LOGIC 


Stock No. . Description 


$Z334 - IC1 HD35504A IC: MOS LSI % 

" 162 SP86 19B IC: High Sneed 1/4 divider 

a Ic3 11CO6DC IC: 750MHz 

1c4 MC1662L IC: Quadruple 2-Input NOR Gate 

. Ic5 MC10231L IC: Dual Type D-Master-Slave 
Flip-Flop 

a IC6 MC10131L IC: Dual type D-Master-Slave 
Flip-Flop 

” IC7 MC10131L IC: Dual type D-Master-Slave 
Flip-Flop 

p 1c8 SN74LS86 IC: Quadruple 2-Input Exclusive 


OR-Gate Low Power 


Ic9 
viru SN74L895 | tc: 4-Bit Shift Register Low 
IGA Power 


m Te12 SN74LS90 IC: Decade Counter Low Power 
IC13 SN74LS90 
C14 SN74LS73 


: Decade Counter Low Power 


: Dual J-K Master-Slave 
Flip-Flop Low Power 


Ic15 SN74LS73 


: Dual J-K Master-Slave 
Flip-Flop Low Power 


IC16 SN74LS90 : Decade Counter Low Power 


" IC17 SN74LS93 IC: 4-Bit Binary Counter Low 
Power 


Ic18 SN74LS42 


: BCD-to-Decimal Decoder 
Low Power 


” Ic19 SN7447A IC: BCD-to-Seven-Segment 
Decoder/"lciver with 15V 
Output 

7 IC20 Not assigned 

4 IC21 Not assigned 

u IC22 FS-7905M IC: Voltage Regulator 

" IC23 FS-7905M IC: Voltage Regulator 

m IC24 : 

thru SN74LS04 IC: 


Hex Inverter Low Power 
un IC26 


$Z334 - IC27 


SN74LS00 : Quadruple 2-Input NAND Gate 


Low Power 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$7334 COUNTER LOGIC 


Stock No. Description 


SN74LS00 IC: Quadruple 2-Input NAND Gate 
Low Power 


$Z334 - 1C28 


2SA1015 Transistor SI PNP 


Q36 
Q37 
e Q38 
Q39 


2SA1015 Transistor SI PNP 


2N2894 Transistor SI PNP 
2SC1834 Transistor SI NPN 


" Q40 2SA1015 Transistor SI PNP 
Q4 1 

thru 2SC1834 Transistor SI NPN 
u Q43 
" Q44 

thru 2SA642 Transistor SI PNP 


Q51 


1N704A Diode SI 


18953 Diode SI 


RD25S 5602J 
RD25S 2702J 
CRB 1/4FX 1209 
X6S 1002 

CRB 1/4FX 102 
RD25S 1.2KQJ 
RD25S 4.7KQJ 


FXD CAR 5602 +5% 1/4W 

: FXD CAR 2702 +52 1/4W 

FXD Metal FLM 1202 +1% 1/4W 
VAR WW 1002 

FXD Metal FLM 102 +1% 1/4W 
FXD CAR 1.2k2 +5% 1/4W 

FXD CAR 4.7kQ +5% 1/4W 


R75 
R76 
R77 


R78 
thru 
R80 


R81 


R82 
thru 
uy E88 


R89 
thru 
a R91 


R92? 
thru 
©7334 - RIA 


ne oo oe rd a od 


RD25S 5602J R: FXD CAR 5602 +5% 1/4W 


RD25S 51QJ 


CAR 512 +5% 1/4W 


RD25S 560QJ R: FXD CAR 5602 +5% 1/4W 


RD25S 180Q R: FXD CAR 180@ +5% 1/4W 


RD25S 2702] R: FXD CAR 2708 +5% 1/4W 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$Z334 COUNTER LOGIC 


Stock No. Description 


RD25S 8202J R: FXD CAR 8208 +5% 1/4W 


SZ334 -— R95 
thru 
R97 


R98 
thru 
R102 


R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 


RD25S 5602J R: FXD CAR 5602 +5% 1/4W 


Not assigned 


RD25S 5602J R: FXD CAR 5602 +5% 1/4W 


Not assigned 
RD25S 5602J R: FXD CAR 5602 +52 1/4W 
FXD CAR 332 +5% 1/4W 
FXD CAR 1002 +52 1/4W 
FXD CAR 100k2 +5Z 1/4W 
FXD CAR 10kQ +5% 1/4W 


RD25S 33QJ 

RD25S 1002J 

RD25S 100KQJ | 
RD25S 10KQJ 


Dawn Ww DA 


Not assigned 


R112 RD25S 5602J FXD CAR 5602 +5Z% 1/4W 
R113 RD25S 33KQJ FXD CAR 33kQ2 +5% 1/4W 
R114 RD25S 22KQJ FXD CAR 22kQ +5% 1/4W 
R115 RD25S 560QJ FXD CAR 5602 +5% 1/4W 


R116 
R117 
R118 
R119 
R120 
R121 


R122 
thru 
si R128 


R129 
R130 
R131 


. R132 
thru 
ie R136_ 


R137 
thru 
$Z334 - R144 


RD25S 560QJ 
RD25S 22KQJ 
RD25S 680QJ 
RD25S 3302J 
RD25S 100KQ2J 
RD25S 1002I 


FXD CAR 5602 +5% 1/4W 
FXD CAR 22kQ +5% 1/4W 
FXD CAR 6802 +5% 1/4W 
FXD CAR 330Q +5Z% 1/4W 
FXD CAR 100kQ +5Z% 1/4W 
FXD CAR 1002 +5% 1/4W 


AAA WA A waa e 


RD25S 82QJ R: FXD CAR 822 +5Z 1/4W 


RD25S 10KQI R: FXD CAR 10kQ +5% 1/4W 
RD25S 10KQI R: FXD CAR 10kQ +5Z% 1/4W 


RD25S 82QJ R: FXD CAR 82Q +5% 1/4W 


TMR6-332 R: FXD COM 33kQ 


RD25S 6802J R: FXD CAR 680 +5% 1/4W 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$Z334 COUNTER LOGIC 


Parts No. Stock No. , Description 


SZ334 - R145 
thru RD25S 10KQJ : FXD CAR 10k +5Z% 1/4W 


R152 
R153 RD25S 8202J R: FXD CAR 8202 +5Z% 1/4W 


R154 RD25S 10QJ R: FXD CAR 102 +5% 1/4W 
R155 - CHR-2 50QJ R: FXD CHIP 502 +5% 2W 


C156 
thru C52AF1H104Z : FXD CHIP 0.1puF +80, -20% 50V 


C159 
C160 Not assigned 


C161 Not assigned 

C162 221M1002-156M : FXD ELECT TANTAL 15uF +20Z% 10V 
C163 221M3502-106M : FXD ELECT TANTAL 10uF +20% 35V 
C164 221M3502-106M : FXD ELECT TANTAL 10pF +20% 35V 
C165 C52AF1H104Z FXD CHIP 0.1pF +80, -202% 50V 
C166 C52AF1H104Z FXD CHIP 0.1pF +80, -20% 50V 
C167 DM10C120K5 : FXD DIPPED MICA 12pF +10% 500V 
C168 0.01UF 50WV FXD CER 0.01uF +80, -20% 50V 
C169 0.01UF 50WV FXD CER 0.01pF +80, -20Z% 50V 
C170 ECV1ZW20X31 VAR CER 20pF 

C171 DM10D330J5 FXD DIPPED MICA 33pF +5% S500V 
Ct72 DM15D511J3 FXD DIPPED MICA 510pF +5% 300V 
G173 DM10D101J3 : FXD DIPPED MICA 100pF +5% 300V 
C174 0.01UF 50WV FXD CER 0.01uF +80, -20% 50V 
C175 0.01UF 50OWV FXD CAR 0.01uF +80, -20% 50V 
C176 DM15D102J3 FXD DIPPED MICA 1000pF +5Z 300 
C177 221M1002 156M : FXD ELECT TANTAL 15uF +20Z% 10V 


C178 111M1002 336M FXD ELECT TANTAL 33pyF +20% 10V 


C179 


thru 0.01UF 50WV : FXD CER 0.01pF +80, -20% 50V 
C185 


C 

C 

C 

C: 
C: 
C 

Gs 
C2 
C: 
C: 
Gs 
Ce 
C: 
C: 
G's 
Cs 
C: 


C186 111M1002-336M C: FXD ELECT TANTAL 33yF +20Z% 10V 


C187 221M1002-156M C: FXD ELECT TANTAL 15uF +20% 10V 


C188 


thru 0.01UF 50WV : FXD CER 0.01uF +80, -20% 50V 
$2334 - C190 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$Z334 COUNTER LOGIC 


Stock No. Description 


XU-060 Crystal % 


S$Z334 - X191 


J196 1-163740-9 Connector % 


. FXD ELECT TANTAL 33uF +20% 10V 
. FXD CER 0.001uF +80, -20% 50V 

FXD ELECT TANTAL 100uF +20% 10V 
FXD ELECT TANTAL 33uF +20% 25V 


221M1002-336M 
0.001UF 50WV 

111M1002-107M 
221M2502-336M 


C201 
C202 
C203 
C204 


a ¢& & £8 


L211 
thru 
SZ334 - L213 


TPFO410-391K L: FXD Coil 390uH 


401-9630 Terminal 


3-330808-9 Pin Socket 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
$G175 COUNTER DISPLAY 


Stock No. Description 


TLR-313 Light Emitting Diode 


SG175 - D1 
thru 
t D8 


$G175 - J10 1-163680-9 Connector %K 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
SH212 COUNTER RF AMP. 


THD-412 


Description 


SH212 - JC1 


Ic: Hybride 


FJ901F Transistor SI NPN 


FJ901F 


Q6 
" Q7 


Transistor SI NPN 


6dB PAD % 
R: FXD CAR 5.6kQ +52 1/4W 

R: FXD CAR 5.6KQ +5% 1/4W 

R: FXD CAR 2202 +5% 1/4W 


THPOO7-6 
RD25S 5.6KQJ 
RD25S 5.6K2J 
RD25S 2202J 


R11 
R12 
R13 
R14 


R15 RD25S 6802J R: FXD CAR 6802 +52 1/4W 
R16 RD25S 1202J R: FXD CAR 1202 +52 1/4W 
R17 RD25S 3.3KQJ R: FXD CAR 3.3kQ +52 1/4W 
R18 RD25S 3.3KQJ R: FXD CAR 3.3k2 +5% 1/4W 
R19 RD25S 120QJ R: FXD CAR 120Q +5% 1/4W 
R20 RD50S 330QJ R: FXD CAR 3302 +5% 1/2W 
R21 RD25S 1202J R: FXD CAR 1202 +52 1/4W 
R22 RD25S 82QJ R: FXD CAR 82Q2 +5% 1/4W 
R23 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W 


R24 
R25 
R26 


Not assigned 
R: FXD CAR 1002 +5Z% 1/2W 
R: VAR WW 10k2 


RD50S 100QJ 
X6S 10KQ 


C31 
thru 
u C34 


C35 
C36 


" C37 
thru 
C39 


c40 
C41 
C42 
C43 
C44 


C76AF1H474Z C: FXD CHIP 0.47uF +80, -20% 50V 


C52AF 1H103Z 
BLM1H472NA 


CHIP 0.01pF 
C: FXD BL 4700pF 


+80, -20% 


C76AF1H474Z C: FXD CHIP 0.47pF +80, -20% 50V 


C52AF1H103Z 
BLM1H472NA 
221M3502 106M 
C76AF1H474Z 
221M3502 106M 
C76AF1H474Z 


CHIP 0.01uF +80, -20% 50V 

: FXD BL 4700pF 

FXD ELECT TANTAL 1OuF +20% 35V 
FXD CHIP 0.47uF +80, -20% 50V 

: FXD ELECT TANTAL 10uF +20% 35V 
CHIP 0.47uF +80, -20% 50V 


mam © 2 & & © 


Parts No. 


SH212 - C46 
C47 


L51 
L52 
L53 
L54 
L55 
SH212 - L56 


-TR-4122B 
MEP-260 FREQUENCY COUNTER 
SH212 COUNTER RF AMP. 


221M2502-336M 
221M1002-336M 


L-0005 
L-0005 


TPF-0410-391K 
TPF-04 10-391K 


3-330808-9 


C: FXD 
: FXD 


: FXD 
: FXD 
: FXD 
: FXD 
: FXD 
> FXD 


Description 


ELECT TANTAL 33yF +20Z 25V 
ELECT TANTAL 33yF +20Z 10V 


Coil 
Coil 
Coil 
Coil 
Coil 390uH 
Coil 290pH 


Pin Socket 


-TR-4122B 
PG177 YIG DRIVER 


PG117 - IC1 LM301A Operational Amplifier 
‘ Te2 LM308AH IG ee rae Amplifier 


Ic3 


Q28 
Q29 


2SA1015 


thru LM301A IC: Operational Amplifier 
” Ic5 
i IC6 LM308AH IC: Operational Amplifier 


” Qi AD842 FET Junction N-Channel 
u Qi2 2S8C1834 Transistor SI NPN 
i Q13 2SA1015 Transistor SI PNP 
_ Q14 2SA1015 Transistor SI PNP 
" Q15 
thru 2SC1834 Transistor SI NPN 
Q18 
' Q19 AD842 FET Junction N-Channel 
” Q20 2SC1834 Transistor SI NPN 
Q21 2SC1834 Transistor SI NPN 
u Q22 2SA1015 Transistor SI PNP 
" Q23 2SA1015 Transistor SI PNP 
u Q24 2S8C1014 Transistor SI NPN 
" Q25 
thru 2SA1015 Transistor SI PNP 


thru 28C1279S Transistor SI NPN 
W 
Q31 
" Q32 
Ehru 28C1834 Transistor SI NPN 
. Q34 
"i Q35 ITS30088B FET Junction N-Channel 
n Q36 2801834 ' Transistor SI NPN 
" Q37 2SA1015 Transistor SI PNP 
i Q38 ITS30088B FET Junction N-Channel 
" Q39 28C 1834 Transistor SI NPN 
" Q40 2SA1015 Transistor SI PNP 
" Q41 ITS30088B FET Junction N-Channel 
" Q42 2801834 Transistor SI NPN 


Transistor SI PNP 


-TR-4122B 
pPG177 YIG DRIVER 


Stock No. Description 


| Barts No 


PG177 - Q44 ITS30088B FET Junction N-Channel 
" Q45 ITS30088B FET Junction N-Channel 
s Q46 AD842 FET Junction N-Channel 
" Q47 2501834 Transistor SI NPN 
" Q48 AD842 FET Junction N-Channel 
" Q49 28C1834 Transistor SI NPN 


Q50 2801834 Transistor SI NPN 


a Q51 28C1014 Transistor SI NPN 
uf Q52 2SC1834 Transistor SI NPN 
Q53 2SA1015 Transistor SI PNP 
™ Q54 ITS30088B FET Junction N-Channel 


ITS30088B FET Junction N-Channel 
2SC1815GR Transistor SI NPN 
2SA1015 Transistor SI PNP 


Q55 
" Q56 
Q57 


D66 
D67 
D68 
D69 


D70 
thru 
D72 


D73 


D74 
thru 
D77 


18953 Diode SI 
ZD-2C 
18953 


ZD-2C 


Diode 
SI 
Diode 


Zener 


Diode 


Zener 


18953 Diode SI 


LD-1 Zener Diode 


18953 Diode SI 


R81 
R82 
R83 
R84 
R85 
R86 


R87 
thru 
u R89 


PGt77 - R9O 


CRB 1/2FX 910KQ 
CRB 1/2FX 910KQ 
X6S 2K 

RN65E 1.5KQF 
RN65E 7.7KQD 
X6S 2KQ 


FXD Metal FLM 910kQ +1% 1/2W 
FXD Metal FLM 910k2 +1% 1/2W 
VAR WW 2k8 

FXD Metal FLM 1.5kQ2 +1Z% 1/4W 
FXD Metal FLM 7.7kQ +0.5% 1/4W 
VAR WW 2k 


Aa A WDA ww 


CRB 1/4FX 10KQ R: FXD Metal FLM 10kQ2 +1Z 1/4W 


RD25S 2.2KQJ R: FXD CAR 2.2kQ +5% 1/4W 


Parts No. 


PG177 - R91 


R92 
R93 
R94 
R95 
R96 
R97 


R98 
thru 
R101 


R102 


R103 
thru 
R106 


R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 


PG177 - R127 


-TR-4122B 
PG177 YIG DRIVER 


CRB 1/4FX 10KQJ 
CRB 1/4FX 3.9KQJ 
CRB 1/4FX 10KQJ 
RF1/4N 1KQSF 
RF1/4N 1KQSF 
RF1/4N 1.5KQSF 
RD25S 10KQ2J 


RD25S 100KR2J 


RD25S 10KQI 


RD25S 100KQJ 


RN65E 500QF 
CRB 1/4FX 3.57KQ 


X6T 1KQ 

CRB 1/4FX 6.2KQ 
CRB 1/4FX 10KQ 
CRB 1/4FX 10KQ 
RD25S 2.2KQJ 
CRB 1/4FX 10KQ 
CRB 1/4FX 3.9KQ 
CRB 1/4FX 10KQ 
RD25S 1KQJ 

CRB 1/4FX 3.9KQ 
CRB 1/4FX 10KQ 
X6S 1KQ 

CRB 1/4FX 5KQ 
RN65E 500QF 
RN65E 1.66KQF 
RD25S 100KQJ 
CRB 1/4FX 2.7KQ 
CRB 1/4FX 18KQ 


Description 


: FXD Metal FLM 
: FXD Metal FLM 
: FXD Metal FLM 


: FXD Metal FLM 


R 
R 
R 
R: FXD Metal FLM 
R 
R: FXD Metal FLM 
R 


10kQ +1% 1/4W 
3.9kQ +1% 1/4W 
10kQ +1Z% 1/4W 
1kQ +1% 1/4W 
1kQ +1% 1/4W 
1.5kQ +1% 1/4W 


R: FXD CAR 10kQ +5% 1/4W 


R: FXD CAR 100k82 


+5% 1/4W 


R: FXD CAR 10kQ +5% 1/4W 


R: FXD CAR 100kQ 


R: FXD Metal FLM 
R: FXD Metal FLM 
Not assigned 

VAR WW 1kQ 
FXD Metal FLM 
FXD Metal FLM 
FXD Metal FLM 
FXD CAR 2.2kQ 
FXD Metal FLM 
FXD Metal FLM 
FXD Metal FLM 


DwWwWwnAnA DD DW 


pg 


: FXD Metal FLM 
FXD Metal FLM 
VAR WW 1kQ 

FXD Metal FLM 
FXD Metal FLM 
FXD Metal FLM 
FXD CAR 100kQ 
FXD Metal FLM 


Da 7A DTD WFD WD DW BW 


FXD Metal FLM 


+5Z% 1/4W 


5002 +1% 1/4W 
3.57kQ +1% 1/4W 


6.2kQ +1% 1/4W 
10kQ +1% 1/4W 

10kQ +1% 1/4W 

+5Z 1/4W 

10kQ +1% 1/4W 

3.9kQ +1Z 1/4W 
10kQ +1% 1/4W 


FXD CAR 1kQ +5% 1/4W 


3.9kQ +1% 1/4W 
10kQ +1% 1/4W 


5kQ +1Z 1/4W 
5002 +1% 1/4w 
1.66kQ +1% 1/4W 
+52 1/4W 

2.7kQ +1Z% 1/4W 
18kQ +1% 1/4W 


-TR-4122B 
pG177 YIG DRIVER 


X6S 5KQ R: VAR WW 5kQ 


PG177 -— R128 
“ R129 CRB 1/4FX 3.3K 
be R130 CRB 1/4FX 10K 


R131 
thru. RD25S 100K2J R: FXD CAR 100kQ +5% 1/4W 


R133 
R134 
R135 


w 


: FXD Metal FLM 3.3kQ2 +1Z% 1/4W 
FXD Metal FLM 10kQ +1Z% 1/4W 


WwW 


RD25S 10K2J R: FXD CAR 10kQ +5% 1/4W 


thru RD25S 100KQJ R: FXD CAR 100kQ +5% 1/4W 
" R138 
s R139 RD25S 10K2J R: FXD CAR 10kQ +5% 1/4W 


R140 RD25S 100K2J 
. R141 CRB 1/4FX 10K 
R142 


wn 


: FXD CAR 100kQ +5% 1/4W 
: FXD Metal FLM 10kQ +1% 1/4W 


aw 


thru RD25S 100KQJ R: FXD CAR 100k +5% 1/4W 
" R144 
— R145 RD25S 10KQJ R: FXD CAR 10k2 +5Z% 1/4W 
” R146 RD25S 100KQJ R: FXD CAR 100kQ +5% 1/4W 
n R147 CRB 1/4FX 2.49KQ | R: FXD Metal FLM 2.49kQ +1% 1/4W 
. R148 CRB 1/4FX 10K R: FXD Metal FLM 10kQ +12 1/4W 
om R149 CRB 1/4FX 1KQ R: FXD Metal FLM 1k +1Z% 1/4W 
" R150 CRB 1/4FX 1102 R: FXD Metal FLM 1102 +1% 1/4W 


R151 


thru RD25S 100KQJ R: FXD CAR 100k2 +5% 1/4W 
R153 


R154 


R155 


thru RD25S 100KQJ R: FXD CAR 100k2 +5% 1/4W 
R158 


RD25S 10KQJ CAR 10k2 +5% 1/4W 


" R159 RD25S 10KQJ R: FXD CAR 10kQ2 +5% 1/4W 
R160 


thru RD25S 100KQJ R: FXD CAR 100k2 +5% 1/4W 
R162 


" "R163 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
" R164 RD25S 100KQJ R: FXD CAR 100kQ +5% 1/4W 
" R165 RD25S 100KaJ R: FXD CAR 100kQ +5% 1/4W 


R166 


thru RD25S 820KQJ R: FXD CAR 820kQ +5% 1/4W 
PG177 — R168 


PG177 - R169 
R170 
R171 
R172 
R173 
R174 
R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
R189 
R190 
R191 
R192 
R193 
R194 
R195 
R196 
R197 
R198 
R199 


R200 
R201 
PG177 - C211 


-TR-4122B 
PG177 YIG DRIVER 


CRB 1/4FX 10K 
CRB 1/4FX 10KQ 
RD25S 2.2KQJ 
CRB 1/4FX 10KQ 
CRB 1/4FX 3.9KQ 
CRB 1/4FX 10KQ 
X6S 5002 

RF1/4N 9.8KQRF 
CRB 1/4FX 10KQ 
CRB 1/4FX 10KQ 
RD25S 2.2KQJ 
CRB 1/4FX 10KQJ 
CRB 1/4FX 3.9KQ 
CRB 1/4FX 10KQ 
RH10-55J 

RD25S 1KQJ 
RD25S 10KQJ 
RD25S 10KQJ 
RD25S 1KQJ 
RD25S 820KQJ 
RD25S 820KQJ 
RD25S 10KQJ 
RD25S 10KQJ 
RD25S 51QJ 
RD25S 10KQJ 
RD25S 51QJ 

CRB 1/4FX 220a 
X6T 50 

CRB 1/2FX 270KQ 


RD25S 6.8KQJ 


RD25S 100KQJ 
RF1/4N 9.8KQRF 
O.Q1UF 50NIV 


Dammam wwD Dw 


DaAwWAwrA DADA DD DD Dave vena FD a DW 


Description 


FXD Metal FLM 10k2 +12 1/4W 

FXD Metal FLM 10k2 +1% 1/4W 

FXD CAR 2.2kQ2 +52 1/4W 

FXD Metal FLM 10k2 +1% 1/4W 

FXD Metal FLM 3.9kQ +12% 1/4W 
FXD Metal FLM 10kQ +12 1/4W 


: VAR 5002 


FXD Metal FLM 9.8k2 +1% 1/4W 
FXD Metal FLM 10k2 +12 1/4W 

FXD Metal FLM 10kQ2 +1% 1/4W 

FXD CAR 2.2kQ +5% 1/4W 

FXD Metal FLM 10k2 +1% 1/4W 

FXD Metal FLM 3.9kQ +12 1/4W 
FXD Metal FLM 10k2 +1Z 1/4W 

FXD WW 552 +5% 10W 

FXD CAR 1kQ +5% 1/4W 

FXD CAR 10kQ2 +5% 1/4W 

FXD CAR 10kQ +5% 1/4W 


: FXD CAR 1kQ +5% 1/4W 


FXD CAR 820kQ +5% 1/4W 

FXD CAR 820k +5Z% 1/4W 

FXD CAR 10kQ +5% 1/4W 

FXD CAR 10kQ2 +5% 1/4W 

FXD CAR 51Q +5Z% 1/4W 

FXD CAR 10kQ +5% 1/4W 

FXD CAR 512 +5Z 1/4W 

FXD Metal FLM 220Q +1% 1/4w 
VAR WW 502 

FXD Metal FLM 270kQ +1Z% 1/2W 


Not assigned 


RS 


FXD CAR 6.8kQ +5% 1/4W 


R: FXD CAR 100kQ +5% 1/4W 
R: 
Cc 


FXD Metal FLM 9.8k2 +1% 1/4w 


> FXD CER 0.01pF +80, -29% SOV 


-TR-4122B 
PG177 YIG DRIVER 


PG177 - C212 25T100 C: FXD ELECT 100uF 25V 
C213 25T100 C: FXD ELECT 100nF 25V 
C214 0.01UF 50WV C: FXD CER 0.01uF +80, -202% 50V 
A hs 0.01UF 5OWV C: FXD CER 0.01pF +80, -20% 50V 
C216 25T100 C: FXD ELECT 100pF 25V 
C2417 25T100 C: FXD ELECT 100uF 25V 


C218 
thru 
C220 


C221 


C222 
thru 
C224 


0.01UF 50WV C: FXD CER 0.01pF +80, -20% 50V 


33PF 5OWV CER 33pF +10%Z 50V 


0.01UF 50WV C: FXD CER 0.01pF +80, -20Z 50V 


C225 33PF 50WV C: FXD CER 33pF +102 50V 

C226 0.01UF S5OWV C: FXD CER 0.01nF +80, -20Z% 50V 
C227 0.01UF 5OWV C: FXD CER 0.01pF +80, -20% 50V 
C228 111M1002-227M C: FXD ELECT TANTAL 220uF +20% 10 
C229 33PF S5OWV C: FXD CER 33pF +10% 50V 


C230 
thru 
C232 


C233 


C234 
thru 
C236 


C237 


C238 
thru 
C240 


C241 


0.01UF 50WV C: FXD CER 0.01uF +80, -20Z2 50V 


33PF SOWV C: FXD CER 33pF +10% 50V 


0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 


33PF 5OWV C: FXD CER 33pF +10% 50V 


0.01UF 50WV C: FXD CER 0.01pF +80, -20% 50V 


0.022UF 50WV C: FXD CER 0.022uF +80, -20% 50V 
C242 33PF 5OWV C: FXD CER 33pF +10% 50V 

C243 0.01UF S5OWV C: FXD CER 0.01pF +80, -20% 50V 
C244 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 
C245 25T100 C: FXD ELECT 100uF 25V 

C246 0.1UF 25WV C: FXD CER 0.1pF +80, -20% 25V 


pG177 = L251 CSL0609-181K L: FXD Coil 180uH# 


-TR-4122B 
PG177 YIG DRIVER 


PG177 - L252 CSL0609-181K L: FXD Coil 180yH x 


Connector 


PG177 - J260 PCN6-5PA-2.5DS 


401-9630 | Terminal 


PF119 - IC1 
thru 
Ic4 


Ic5 
IC6 


IC7 


Q21 


Q22 
thru 
Q27 


Q28 
Q29 
Q30 
Q31 
Q32 
Q33 


Q34 
thru 
PF119 - Q38 


-TR-4122B 


PF119 RAMP GENERATOR 


LM301A 


LM311 
SN74LS73 


SN74LS123 


SN74LS123 


SN74LS04 
SN74LS03 


SN7400 
SN74LS00 


SN74LS04 
LM3 10 
SN74LS123 


SN74LS00 


AD820 


2S8C1834 


2N2609 
2N4393 
2SC1834 
2SA1015 
2N4393 
2N2609 


28C1834 


Description 


Operational Amplifier 


: Voltage Comparator 


: Dual J-K Master-Slave 
Flip-Flop Low Power 


Dual Retriggerable Monostable 
Multivibrator with Clear 
Low Power 


Dual Retriggerable Monostable 
Multivibrator with Clear 
Low Power 


: Hex Inverter Low Power 


: Quadruple 2-Input NAND Gate 


with Open Collector Output 
Low Power 


: Quadruple 2-Input NAND Gate 
: Quadruple 2-Input NAND Gate 


Low Power 


: Hex Inverter Low Power 
: Voltage Follower 


: Dual Retriggerable Monostable 


Multivibrator with Clear 
Low Power 


: Quadruple 2-Input NAND Gate 


Low Power 


Transistor 


Transistor 


Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


Transistor 


Transistor 


-TR-4122B 
PF119 RAMP GENERATOR 


Description 


PF119 - Q39 2N4393 Transistor SI PNP 
7 Q40 2N4393 Transistor 
. Q41 28C1834 Transistor 
” Q42 2SA1015 Transistor 
" Q43 2SC1834 Transistor 
" Q44 2SA1015 Transistor 
" Q45 2S8C1834 Transistor 
Q46 2N4393 Transistor 
- Q47 
thru 2SC1834 Transistor 


Q50 


D56 


D57 
thru 
W D59 


D60 
D61 


D62 
thru 
D69 


Diode SI 


Not assigned 


Diode SI 
Diode SI 


18953 Diode SI 


R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 
R83 
R84 


RD25S 47KQJ 

X6S 1KQJ 

RD25S 3.3KQJ 
RD25S 3.3KQJ 

CRB 1/4FX 10KQ 
CRB 1/4FX 10KQ 
CRB 1/4FX 3.3KQ 
X6S 1KQ 

CRB 1/4FX 100KQ 
CRB 1/4FX 2502 
X6S 502 

CRB 1/4FX 100KQ 
CRB 1/4FX 57.6KQ 
CRB 1/4FX 40.2KQ 
CRB 1/4FX 20KQ 


FXD CAR 47kQ +5% 1/4W 

: VAR 1kQ 

: FXD CAR 3.3kQ +5% 1/4W 

: FXD CAR 3.3kQ +5% 1/4W 

FXD Metal FLM 10kQ +1% 1/4W 
: FXD Metal FLM 10kQ +1% 1/4W 


FXD Metal FLM 3.3kQ +1% 1/4W 
: VAR WW 1kQ 


: FXD Metal FLM 100kQ +1Z% 1/4W 
FXD Metal FLM 2502 +1% 1/4W 
VAR WW 50Q 

: FXD Metal FLM 100kQ +1% 1/4W 
* FXD Metal FLM 57.6kQ +1Z% 1/4W 
FXD Metal FLM 40.2kQ +1Z% 1/4W 
? FXD Metal FLM 20kQ +1% 1/4w 


ARR wWrAA ADD wD DDD WD BW 


-TR-4122B 
PF119 RAMP GENERATOR 


CRB 1/4FX 10KQ R: FXD Metal FLM 10kQ +1% 1/4W 


PF119 - R86 


R87 
thru RD25S 47KQJ R: FXD CAR 47kQ +5% 1/4W 


R90 
? R91 RD25S 220KQJ 
R92 RD25S 100KQJ 
" R93 RD25S 1KQJ 

R94 RD25S 10KQJ 


R95 
thru RD25S 100K2J 
R97 


FXD CAR 220kQ +5% 1/4W 
FXD CAR 100kQ +5% 1/4W 
FXD CAR 1kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 


nan WD DW DB 


wD 


FXD CAR 100kQ2 +5% 1/4W 


" R98 RD25S 220KQJ R: FXD CAR 220kQ +5% 1/4W 
be R99 CRB 1/4FX 3.24KQ | R: FXD Metal FLM 3.24kQ +1% 1/4W 
i R100 CRB 1/4FX 1.21KQ | R: FXD Metal FLM 1.21kQ +1% 1/4W 
. R101 RD25S 4702J R: FXD CAR 4702 +5% 1/4W 
2 R102 RD25S 10KQJ R: FXD CAR 10k +5% 1/4W 
" R103 RD25S 12KQJ R: FXD CAR 12kQ +5% 1/4W 
e R104 RD25S 680QJ R: FXD CAR 6802 +5% 1/4W 
" R105 RD25S 2.2KQJ R: FXD CAR 2.2kQ +5% 1/4W 
" R106 RD25S 5.1KQJ R: FXD CAR 5.1kQ +5% 1/4W 
w R107 RD25S 220KQJ R: FXD CAR 220kQ +5% 1/4W 
" R108 RD25S 8.2KQJ R: FXD CAR 8.2kQ +52 1/4W 
” R109 RD25S 10KQJ R: FXD CAR 10k2 +5% 1/4W 
" R110 RD25S 33KQJ R: FXD CAR 33kQ2 +5Z% 1/4W 
a R111 RD25S 10KQJ R: FXD CAR 10k +5% 1/4W 
a R112 RD25S 220KQJ R: FXD CAR 220k2 +5Z% 1/4W 
" R113 RD25S 5.6KQJ R: FXD CAR 5.6k2 +52 1/4W 
u R114 RD25S 100QJ R: FXD CAR 1002 +5% 1/4W 
ss R115 RD25S 100KQJ R: FXD CAR 100kQ +5% 1/4W 
" R116 RD25S 3.3KQJ R: FXD CAR 3.3kQ2 +52 1/4W 
" R117 RD25S 1KQJ R: FXD CAR 1kQ +5% 1/4W 
" R118 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5Z% 1/4W 
" R119 RD25S 10KQI R: FXD CAR 10kQ +5% 1/4W 
PF119 - R120 RD25S 100KQJ R: FXD CAR 100k +5Z% 1/4W 


PF119 - R121 
thru 
" R123 


v R124 
" R125 
" R126 
" R127 


R128 
thru 
u R130 


R131 
R132 


R133 
thru 
R135 


* R136 
7 R137 
4 R138 
0 R139 
ss R140 
" R141 
e R142 


e R144 
R145 
= R146 
? R147 
" R148 
" R149 
s R150 
es R151 
. R152 
o R153 
. R154 
e R155 
PF119 - R156 


7 R143. 


RD25S 


RD25S 
RD25S 
RD25S 
RD25S 


RD25S 


RD25S 
RD25S 


RD25S 


RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 


-TR-4122B 


PF119 RAMP GENERATOR 


47K2I 


100KQIT 
680KQI 
10KQS 

100KQJI 


47KQJI 


100KQJ 
680KQI 


10KQI 


3. 3KQT 
10KQJ 
10KQJ 
6. 8KQJ 
6. 8KQJ 
IMQJ 
5602I 
6802I 


RJ6S 503 


RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 


3. 3KQI 
51QJ 

10KQJ 
1.5KQI 
10KQJ 
1.5KQJI 
10KQJ 
10KQJ 
22KQJ 
22KQJ 
10KQJ 
3.3KQJ 


nw 


aan HW 


ed i ec cc oc a a a 


FXD 


FXD 
FXD 
FXD 
FXD 


FXD 


: FXD 
: FXD 


FXD 


FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
VAR 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 


CAR 


CAR 
CAR 
CAR 
CAR 


CAR 


CAR 
CAR 


CAR 


CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 


Description 


47kQ2 +5% 1/4W 


100k2 +5% 1/4W 
680kQ +5% 1/4W 
10kQ +5% 1/4W 

100kQ +5% 1/4W 


47kQ +5Z% 1/4W 


+5Z% 1/4W 
+5% 1/4W 


100k2 
680kQ 


10kQ +5% 1/4W 


3.3kQ +5% 1/4W 
10kQ +5% 1/4W 
10kQ +5% 1/4W 
6.8kQ +5% 1/4W 
6.8kQ +5% 1/4W 
1MQ +5% 1/4W 
5602 +5% 1/4W 
6802 +5% 1/4W 


CERMET 50kQ 


CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 


3.3kQ +5% 1/4W 
512 +5% 1/4W 
10kQ +5Z% 1/4wW 
1.5kQ +5% 1/4W 
10k2 +5% 1/4W 
1.5kQ +5% 1/4W 
10kQ +5% 1/4w 
10kQ +5% 1/4w 
22kQ +5% 1/4W 
22kQ +5% 1/4W 
10kQ +5% 1/4W 
3.3kQ +5Z% 1/4W 


-TR-4122B 
PF119 RAMP GENERATOR 


Stock No. Description 


FXD CAR 10kQ +5% 1/4W 


PFI19 - R157 


RD25S 10K2J 


s R158 RD25S 10KQJ FXD CAR 10kQ +5% 1/4W 
id R159 RD25S 5.6KQJ FXD CAR 5.6kQ +5% 1/4W 
x R160 RD25S 1MQJ FXD CAR 1MQ +5% 1/4W 


FXD Metal FLM 33kQ +1% 1/4W 
FXD CAR 1kQ +5% 1/4W 
CAR 56kQ +5% 1/4W 


as R161 CRB 1/4FX 33K 
- R162 RD25S 1KQJ 
R163 RD25S 56KQJ 


>A DA DA DA DW DW 


C166 
thru SL25TH10 
C171 


Qa 


FXD ELECT 10uF 25V 


" C172 33PF SOWV C: FXD CER 33pF +10% 50V 
" C173 0.01UF 5OWv | C: FXD CER 0.01uF +80, -20% 50V 

" C174 33PF SOWV C: FXD CER 33pF +10% 50V 

" C175 0.01UF 50Wv C: FXD CER 0.01uF +80, -20% 50V 

" C176 0.01UF 5OWV C: FXD CER 0.01uF +80, -20% SOV 

" C177 431M-2003-105K C: FXD Mylar 1yF +10% 200V 

" C178 501M-5002-102K C: FXD Mylar 0.001pF +#10% 500V 
"6179 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50Vv 

" C180 33PF SOWV C: FXD CER 33pF +10% 50V 

" C181 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 
"6182 0.01UF 5OWV C: FXD CER 0.01uF +80, -20% 50V 

" C183 431M-2003-104K C: FXD Mylar 0.1pF +10% 200V 

" C184 0.01UF 50WV C: FXD CER 0.01F +80, -20% 50V 

" C185 33PF SOWV C: FXD CER 33pF +10% 50V | 

" C186 221M3502 106M C: FXD ELECT TANTAL 10uF +20% 35V 
" C187 221M3502 106M C: FXD ELECT TANTAL 10uF +202% 35V 
" C188 12PF SOWV C: FXD CER 12pF #10% 50V 

" 189 12PF 50WV C: FXD CER 12pF +10% 50V 

uN C190 Not assigned 

" C191 

; thru 0.01UF SOWV C: FXD CER 0.01nF +80, -20% 50V 


C194 221M3502 106M C: FXD ELECT TANTAL 10uF +20% 35V 
zs C195 0.01UF S5OWV C: FXD CER 0.01uF +80, -20% 50V 
PF119 - C196 221M3502 155M C: FXD ELECT TANTAL 1.5uF +20% 35V 


-TR-4122B 
PF119 RAMP GENERATOR 


200PF 50WV 
221M3502 335M 


Description 


C: FXD CER 200pF +10% 50V 
C: FXD ELECT TANTAL 3.3yF +20Z% 


PF119 - C197 
= C198 


C199 
thru 
C201 


C202 
C203 
C204 
C205 


0.01UF 50WV CER 0.01uF +80, -20% 50V 


» FXD ELECT TANTAL 10uF +20% 35V 
FXD ELECT TANTAL 10uF +20% 35V 
: FXD CER 100pF +10% 50V 
FXD CER 100pF +10% 50V 


221M3502-106M 
221M3502-106M 
100PF 50WV 
100PF 50WV 


am a & 


L206 
thru 
" L210 


CSL0609-181K L: FXD Coil 180yH 


: FXD CAR 10k2 +5% 1/4W 
FXD CAR 10k2 +5% 1/4W 
FXD CAR 47kQ +5% 1/4W 
FXD CAR 10k 


R211 
R212 
R213 
R214 


RD25S 10KQ2J 
RD25S 10KQJ 
RD25S 47KQJ 
RD25S 10KQJ 


aA FPF DW DW 


401-9630 


Terminal 


C216 
C217 
C218 
PF119 - C219 


221M1002-336M 
0.01UF 50WV 
0.01UF 5OWV 
25T10 


FXD ELECT TANTAL 33uF +20% 10V 
FXD CER 0.01uF +80, -20% 50V 
FXD CER 0.01uF +80, -20% 50V 
FXD ELECT 10uF 25V 


aa a © 


401-8079 


Board Handle 


-TR-4122B 
PKO22 IF- I 


PKO22 - IC] LM324 IC: Quadruple Operational 
Amplifier 
" re2 LM324 IC: Quadruple Operational 
Amplifier 
ii Q6 
thru 2SC1834 Transistor SI NPN 
ia; 
Q18 
- D26 
thru 1$2222 Diode SI 
- D61 


: FXD CAR 512 +5% 1/4W 

: FXD CAR 10kQ +5Z% 1/4W 

: FXD CAR 10kQ +5Z% 1/4W 
FXD CAR 4702 +5% 1/4W 

: FXD CAR 1002 +5Z% 1/4W 
VAR WW 502 


. R71 RD25S 51QJ R 
: R72 RD25S 10KQJ R 
E R73 RD25S 10KQJ R 
R74 RD25S 4702J R 
re R75 RD25S 100QJ R 
in R76 X6T 502 R 
" R77 RD25S 4702J R 
¥ R78 RD25S 1502J R: FXD CAR 1502 +5% 1/4W 
n R79 RD25S 470QJ R: FXD CAR 4702 +5% 1/4W 
us R80 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 


: FXD CAR 4702 +52 1/4W 


" R81 RD25S 12KQJ : FXD CAR 12kQ +5Z% 1/4W 
” R82 RD25S 220QI : FXD CAR 2202 +5% 1/4W 
a R83 RD25S 100QJ : FXD CAR 1002 +5% 1/4W 
is R84 RD25S 1.2KQJ : FXD CAR 1.2kQ +5% 1/4W 
u R85 RD25S 152J : FXD CAR 152 +5Z% 1/4W 

" R86 RD25S 10KQJ FXD CAR 10kQ +5% 1/4W 
% R87 RD25S 4.7KQJ : FXD CAR 4.7kQ +5% 1/4W 
" R88 RD25S 10KQJ : FXD CAR 10kQ2 +5% 1/4W 
a R89 RD25S 10KQJ : FXD CAR 10k +5% 1/4W 
" R90 RD25S 4.7KQJ : FXD CAR 4.7kQ +5% 1/4W 


" R91 
thru RD25S 10KQJ R: FXD CAR 10k +5Z% 1/4W 
" R93 
" R94 RD25S 220ag R: FXD CAR 2202 +5% 1/4W 
PKO22 - R95 RD25S 10KaJ R: FXD CAR 10kQ +5% 1/4W 


-TR-4122B 
PKO22 IF- I 


Stock No. Description 


FXD CAR 10kQ +5% 1/4W 


PKO22 - R96 RD25S 10KQJ R: 
- R97 RD25S 4702J R: FXD CAR 4708 +5% 1/4W 
" R98 RD25S 1002J R: FXD CAR 1002 +5% 1/4W 
. R99 X6T 502 R: VAR Ww 508 
e R100 RD25S 4702J R: FXD CAR 4702 +5% 1/4W 
" R101 RD25S 1502J R: FXD CAR 1502 +5% 1/4W 
‘ R102 RD25S 4702J R: FXD CAR 4702 +5% 1/4W 
. R103 RD25S 10KQJ R: FXD CAR 10k +5% 1/4W 
a" R104 RD25S 12KQJ R: FXD CAR 12kQ +5% 1/4W 
. R105 RD25S 2202J R: FXD CAR 2202 +5% 1/4W 
- R106 RD25S 1002J R: FXD CAR 1002 +5% 1/4W 
# R107 RD25S 1.2KQJ R: FXD CAR 1.2kQ2 +52 1/4W 
" R108 RD25S 15QJ R: FXD CAR 15 +52 1/4W 
a R109 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W 


R110 
thru RD25S 10K2J R: FXD CAR 10k +5% 1/4W 
. R112 


at R113 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W 


R114 
thru RD25S 10KQJ 
7 R116 


6 


FXD CAR 10k2 +5% 1/4W 


R117 RD25S 220QJ R: FXD CAR 2202 +5Z% 1/4W 
” R118 RD25S 10KQJ R: FXD CAR 10k2 +5% 1/4W 
" R119 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
e R120 RD25S 330QJ R: FXD CAR 330Q2 +5Z% 1/4W 
m R121 RD25S 51QJ R: FXD CAR 51Q +5% 1/4W 
m R122 X6S 502 R: VAR WW 502 
" R123 RD25S 470QJ R: FXD CAR 4702 +5% 1/4W 
u R124 RD25S 330QJ R: FXD CAR 330Q +5% 1/4W 
a R125 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
. R126 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4wW 
? R127 RD25S 330QJ R: FXD CAR 3302 +5% 1/4W 
‘ R128 RD25S 82QJ R: FXD CAR 822 +5% 1/4w 
8 R129 RD25S 470QJ R: FXD CAR 4702 +5% 1/4w 

PKO22 - R130 RD25S 330QJ R: 


FXD CAR 3302 +5% 1/4W 


PKO22 - R131 
. R132 

R133 

R134 

R135 

R136 

R137 

R138 


R139 
thru 
R141 


R142 


R143 
thru 
R145 


R146 
R147 
R148 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R157 
R158 
R159 
R160 


R161 
thru 
R163 


R164 
R165 
PKO11 — R166 


Stock No. 


RD25S 1KQ2J 
RD25S 12K2J 
RD25S 2208J 
RD25S 1002J 
RD25S 1.2KQJ 
RD25S 152J 
RD25S 152J 
RD25S 4.7K2J 


RD25S 10K2J 


RD25S 4.7KQJ 


RD25S 10KQI 


RD25S 220QJ 
RD25S 10KQ2J 
RD25S 10KQI 
RD25S 4702J 
RD25S 1502J 
X6T 502 
RD25S 4702] 
RD25S 4702J 
RD25S 10KQJ 
RD25S 12KQ2J 
RD25S 22023 
RD25S 1002J 
RD25S 1.2KQJ 
RD25S 152J 
RD25S 4.7KQJ 


RD25S 10KQJ 


RD25S 220QJ 
RD25S 10KQJ 
RD25S 10KQJ 


-TR-4122B 
PKO22 IF- I 


aA ADD DB A 


R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 
R: 


Description 


CAR 
CAR 
CAR 
CAR 


CAR 


CAR 


CAR 


CAR 
CAR 
CAR 
CAR 
CAR 


1kQ +5% 1/4W 
12kQ +5% 1/4W 
2202 +5% 1/4W 
1002 +5% 1/4W 
1.2kQ +52 1/4W 
152 +5% 1/4W 
152 +5% 1/4W 
4.7kQ +5% 1/4W 


10kQ +5% 1/4W 


4.7kQ +52 1/4W 


10kQ +5% 1/4W 


2202 +5Z% 1/4W 
10kQ +52 1/4W 
10k2 +5Z% 1/4W 
4702 +5Z% 1/4W 
1502 +52 1/4W 


WW 502 


CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 


4702 +5% 1/4W 
4702 +5% 1/4W 
10kQ +5% 1/4W 
12kQ +5% 1/4W 
2202 +5% 1/4W 
1002 +5% 1/4W 
1.2kQ +5% 1/4W 
15Q +5% 1/4W 

4.7kQ +5% 1/4W 


10kQ +5% 1/4W 


2202 +5% 1/4W 
10kQ2 +5% 1/4W 
10kQ +5% 1/4W 


PKO22 - R167 
i R168 
" R169 
id R170 
y R171 
ie R172 
be R173 
m R174 
u R175 
‘ R176 
" R177 
- R178 


R179 
thru 
R181 


a R182 
" R183 
" R184 
in R185 
u R186 
" R187 
‘ R188 
" R189 
" R190 
ia R191 
" R192 
u R193 
. R194 
e R195 
a R196 
s R197 
. R198 
” R199 
a" R200 
PKO22 - R201 


RD25S 4702J 
RD25S 1202J 
X-6T 502 
RD25S 4702J 
RD25S 4702J 
RD25S 10KQJ 
RD25S 12KQJ 
RD25S 2202J 
RD25S 1002J 
RD25S 1.2KQJ 
RD25S 152J 
RD25S 4.7KQJ 


RD25S 10K2J 


RD25S 2202I 
RD25S 10KQJ 
RD25S 10KQJ 
RD25S 470QJ 
RD25S 1002J 
X-6T 502 
RD25S 470QJ 
RD25S 470QJ 
RD25S 10KQJ 
RD25S 12KQJ 
RD25S 2202J 
RD25S 1002J 
RD25S 1.2KQJ 
RD25S 15QJ 
RD25S 4.7KQJ 
RD25S 10KQJ 
RD25S 10KQJ 
RD25S 4.7KQJ 
RD25S 10KQJ 
RD25S 10KQJ 


WwW 


a DD DP PTD FFA FT TD FB 


a — 


-TR-4122B 
PKO22 IF- I 


FXD 
FXD 
VAR 
FXD 
FXD 
FXD 


: FXD 


FXD 
FXD 
FXD 
FXD 
FXD 


FXD 


FXD 
FXD 
FXD 
FXD 
FXD 
VAR 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 


: FXD 


FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 


CAR 
CAR 


Description 


4702 +5% 1/4W 
1202 +5Z% 1/4W 


Wi 502 


CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 


CAR 


4702 +5% 1/4W 
4702 +5% 1/4W 
10kQ +5% 1/4W 
12kQ +5% 1/4W 
2202 +5% 1/4W 
1002 +5% 1/4W 
1.2kQ +5% 1/4W 
15Q +5% 1/4W 
4.7kQ +5% 1/4W 


10kQ +5% 1/4W 


2202 +5% 1/4W 
10kQ +5% 1/4W 
10kQ +5% 1/4W 
4702 +5% 1/4W 
1002 +5% 1/4W 


WW 502 


CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 
CAR 


4702 +5% 1/4W 
4702 +5% 1/4W 
10k2 +5% 1/4wW 
12kQ +5% 1/4W 
2202 +5% 1/4W 
1002 +5% 1/4W 
1.2kQ +5% 1/4W 
152 +5% 1/4W 
4.7kQ +5% 1/4W 
10kQ +5% 1/4W 
10kQ +5Z% 1/4w 
4.7kQ +5% 1/4W 
10kQ +5Z% 1/4w 
10kQ +5% 1/4W 


-TR-4122B 
PKO22 IF- I 


RD25S 4. 7KQJ 
RD25S 10K2J 
RD25S 10K2J 
RD25S 4. 7KQJ 
RD25S 10KQ2I 
RD25S 10K2J 
RD25S 4.7KQJ 
RD25S 10K2J 
RD25S 10KQ2J 
RD25S 4. 7KQJ 
RD25S 10KQ2J 
PD25S 10K2J 


Description 


PKO22 — R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 


R214 
thru 
R219 


R220 
R221 


FXD CAR 4.7kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 4.7kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 4.7kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 4.7kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 


a i cn a a a i a a oo 


RD25S 330KQ2J R: FXD CAR 330kQ +5Z% 1/4W 


RD25S 15KQJ 
RD25S 4.7KQJ 


R: FXD CAR 15kQ +5% 1/4W 
R: FXD CAR 4.7kQ +5% 1/4W 


C231 
thru 
Y C233 


C234 
C235 
C236 
C237 
C238 
C239 
C240 
C241 
C242 
C243 


9 C244 
thru 


" C253 
C254 
C255 
PKO22 - C256 


0.01UF S5OWV C: FXD CER 0.01pF +80, -20Z% 50V 


DM10D111J3 
DM10C120K5 
DM10D181J3 
DM10C120K5 
DM10D111J3 
ECV-1ZW20X31 
0.01UF 50WV 
0.01UF S5SOWV 
0.047UF S5OWV 
0.047UF S50WvV 


FXD DIPPED MICA 110pF +5% 300V 
: FXD DIPPED MICA 12pF +10% 500V 
FXD DIPPED MICA 180pF +5% 300V 
: FXD DIPPED MICA 12pF +10% 500V 
FXD DIPPED MICA 110pF +5% 300V 
: VAR CER 20pF 

FXD CER 0.01pF +80, -20% 50V 
FXD CER 0.01pF +80, -20% 50V 
FXD CER 0.047yF +80, -20% 50V 
FXD CER 0.047uF +80, -20% 50V 


oo @ © C2 fo eS 2 f & 8 


0.01UF SOWV C: FXD CER 0.01puF +80, -20% 50V 


DM10D680J3 
DM10D121J3 
ECV-1ZW-70X31 


DIPPED MICA 68pF +5% 300V 
C: FXD DIPPED MICA 120pF +5% 300V 
C: VAR CER 70pF 


-TR-4122B 
PKO22 IF- I 


FXD DIPPED MICA 20pF +10Z% 500V 


PKO22 - C257 DM10C200K5 C: 
" C258 DM10D121J3 C: FXD DIPPED MICA 120pF +5% 300V 
w C259 ECV-1ZW70X31 C: VAR CER 70pF 
se C260 DM10C150K5 C: FXD DIPPED MICA 15pF +102 500V 
m C261 DM10D121J3 C: FXD DIPPED MICA 120pF +5% 300V 
i C262 ECV-1ZW70X31 C: VAR CER 70pF 
" C263 DM10C150K5 C: FXD DIPPED MICA 15pF +10% 500V 
e C264 DM10D121J3 C: FXD DIPPED MICA 120pF +5% 300V 
a C265 ECV-1ZW70X31 C: VAR CER 70pF 
e C266 DM10C200K5 C: FXD DIPPED MICA 20pF +10% 500V 
sa C267 DM10D121J3 C: FXD DIPPED MICA 120pF +5% 300V 
" C268 ECV-1ZW70X31 | C: VAR CER 70pF 
i C269 DM10D680J3 C: FXD DIPPED MICA 68pF +5% 300V 
ft C270 ECV-1ZW20X31 C: VAR CER 20pF 
st C271 0.01UF 5OWV C: FXD CER 0.01pF +80, -20% 50V 
y G27 0.01UF SOWV C: FXD CER 0.01pF +80, -20% 50V 
" C273 0.047UF SOWV C: FXD CER 0.047uF +80, -20% 50V 
e C274 0.047UF SOWV C: FXD CER 0.047uF +80, -20% 50V 
s C275 

thru 0.01UF SOWV C: FXD CER 0.01pF +80, -20% 50V 
" C290 


C291 


thru 0.047UF 50WV C: FXD CER 0.047nF +80, -20% 50V 
" C293 


C294 


thru 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
8 C303 


C304 


Not assigned 


" C305 Not assigned 

" C306 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
u C307 0.01UF 50WV C: FXD CER 0.01uF +80, -20% 50V 
" C308 0.047UF SOWV C: FXD CER 0.047uF +80, -20% 50V 
" C309 0.047UF S5OWV C: FXD CER 0.047uF +80, -20Z% 50V 
* C310 

: ae 0.01UF S5OWV C: FXD CER 0.01pF +80, -20Z% 50V 


PKO22 - C316 DM10C100K5 C: FXD DIPPED MICA 10pF +10% 500V 


-TR-4122B 
PKO22 IF- I 


Stock No. Description 


PKO22 - C317 DM10C100K5 C: FXD DIPPED MICA 10pF +10% 5O00V 
‘s C318 6.01UF S50WV C: FXD CER 0.01nF +80, -20% 50V 
2 C319 0.01UF 50WV C: FXD CER 0.01yF +80, -20% 50V 
" C320 0.047UF SOWV C: FXD CER 0.047pr +80, -20% 50V 
" C321 0.047UF S5OWV C: FXD CER 0.047yF +80, -20% 50V 


C322 
thru 0.01UF S5OWV 
C327 


Q 


FXD CER 0.01nF +80, -20% 50V 


= C328 DM10C100K5 C: FXD DIPPED MICA 10pF +10% S500V 
C329 DM10C100K5 C: FXD DIPPED MICA 10pF +10% 500V 
ws C330 0.01UF 5OWV C: FXD CER 0.01pF +80, -20% 50V 
" C331 0.01UF SOWV C: FXD CER 0.01pF +80, -20% 50V 
o C332 0.047UF SOWV C: FXD CER 0.047uF +80, -20% 50V 
- C333 0.047UF S50VV C: FXD CER 0.047uF +80, -20% 50V 
o C334 

thru 0.01UF SOWV C: FXD CER 0.01uF +80, -20% 50V 


C357 


se C358 0.047UF SOWV C: FXD CER 0.047uF +80, -20% 50V 
” C359 111M2502 106M C: FXD ELECT TANTAL 10nF +202 25V 
= C360 0.047UF 50WV C: FXD CER 0.047uF +80, -20% 50V 
J C361 111M2502 106M C: FXD ELECT TANTAL 10pF +202% 25V 


FXD Coil 
FXD Coil 
FXD Coil 
FXD Coil 
FXD Coil 


a L371 LO7A-47 
ly L372 L10A-1 
" L373 LO7A-46 
" L374 L10A-1 
" L375 LO7A-47 


Ee (iE ice EA ES 


" L376 TPFO410L-120K FXD Coil 12H 
" L377 
thru TPFO410L-1R2K L: FXD Coil 1.2yH 


" L381 
| L382 


TPFO4 10L--330K L: FXD Coil 33uH 
7 L383 TPFO4 10L-330K - | L: FXD Coil 33yH 
" L384 TPFO4 10L-120K L: FXD Coil 12uH 


PKO22 - xF391 YF10.7AR Crystal Filter m 


-TR-4122B 
PKO22 IF- I 


PKOO2 - XF392 YF10.7AQ Crystal Filter 
5 XF393 YF10.7AP Crystal Filter 2 


UM-LR-PC Sonnector % 
UM-LR-PC 


_ J401 
PKO22 - J402 


Connector 


401-9630 


Termin] 


-TR-4122B 
PKO26 IF- II 


Stock No. Description 


PKO26 - IC1 LM324 IC: Quadruple Operational 
Amplifier 
" TC2 LM324 IC: Quadruple Operational 


Amplifier 


" Q6 2801834 Transistor SI NPN 
" Q7 2SA1015 Transistor SI PNP 
" Q8 2SA1015 Transistor SI PNP 
- Q9 : 

thru 2801834 Transistor SI NPN 


2SA1015 Trensistor SI PNP 
2SA1015 Transistor SI PNP 


2SC1834 Transistor SI NPN 


SI 
SI 
SI 
SI 
SI 
SI 
Transistor SI PNP 


2SA1015 Transistor 
2S8C1834 
2SA1015 
25C1834 
2SC1834 
2SA1015 


2SA1015 


Transistor 


Transistor 


Transistor 


Transistor 


Transistor 


2SC1834 SI 


Transistor 


5082-3379 Diode SI 


18953 Diode SI 


5082-3379 Diode SI 


1§2222 Diode 


18953 
18953 


Diode 


Diode 


-TR-4122B 
PKO26 IF- II 


PKO26 - D43 
thru 
D46 


D47 


D48 
thru 
D57 


D58 
thru 
D65 


1$2222 Diode SI 


18953 


1§2222 Diode SI 


RD25S 220QJ : FXD CAR 2202 +5% 1/4W 


R71 


_ R72 RD25S 10KQJ FXD CAR 10k2 +5% 1/4W 
R73 RD25S 470QJ FXD CAR 4708 +52 1/4W 
R74 X6S 2KQ VAR WW 2kQ 


FXD CAR 10kQ +5% 1/4W 
FXD CAR 3.3kQ +5% 1/4W 
FXD CAR 1202 +5% 1/4W 
FXD CAR 1802 +5% 1/4W 
FXD CAR 12kQ2 +5% 1/4W 


RD25S 10KQJ 
RE25S 3.3KQJ 
REP25S 120QI 
RD25S 1802J 
RD25S 12KQJ 


R75 
R76 
R77 
R78 
R79 


R80 RD25S 2.2KQJ FXD CAR 2.2kQ +5% 1/4W 
R81 RD25S 102J FXD CAR 102 +5% 1/4W 
R82 RD25S 10KQJ FXD CAR 10kQ2 +5% 1/4W 
R83 RD25S 10KQJ FXD CAR 10kQ +5Z 1/4W 


R84 


RD25S 2202J FXD CAR 2202 +5Z% 1/4W 


R85 RD25S 220QJ FXD CAR 2202 +5Z% 1/4W 
R86 RD25S 12KQJ FXD CAR 12kQ +5% 1/4W 
R87 RD25S 3.3KQJ FXD CAR 3.3kQ +5% 1/4W 
R88 RD25S 10KQJ FXD CAR 10kQ +5% 1/4W 
R89 RD25S 2.2KQJ FXD CAR 2.2kQ +5% 1/4W 
R90 X-6S 10KQ VAR WW 10kQ 


R91 
R92 
R93 
R94 


RD25S 10KQI 
RD25S 5.6KQJ 
X-6S 10K2Q 
RD25S 560QJ 
RD25S 3302J 


FXD CAR 10kQ +5% 1/4W 

FXD CAR 5.6kQ +5% 1/4W 
VAR WW 10kQ 

FXD CAR 560 +5% 1/4w 

FXD CAR 3308 +5% 1/4W 


as 2 Sew eee rer ee PRP ee Pa ee ee eee 


-TR-4122B 
PKO26 IF-II 


PKO026 - R96 RD25S 56QJ R: FXD CAR 562 +5% 1/4W 
" R97 RD25S 27KQJ R: FXD CAR 27kQ +5% 1/4W 
e R98 RD25S 102J R: FXD CAR 102 +5% 1/4W 
" R99 RD25S 10KQJ R: FXD CAR 10kQ +5Z% 1/4W 
" R100 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
. R101 RD25S 470QJ R: FXD CAR 4702 +5% 1/4W 


" R102 RD25S 4702J R: FXD CAR 4702 +5% 1/4W 
" R103 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
7 R104 RD25S 3.9KQJ R: FXD CAR 3.9kQ +5% 1/4W 
7 R105 RD25S 102J R: FXD CAR 10Q +5% 1/4W 

" R106 RD25S 6.8KQJ R: FXD CAR 6.8kQ +5% 1/4W 


R107 
thru RD25S 10KQJ 
R110 


Ww 


FXD CAR 10k&% +5% 1/4W 


“ R111 RD25S 6.8KQJ R: FXD CAR 6.8k2 +5% 1/4W 

u R112 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 

a R113 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 

” R114 RD25S 12KQJ R: FXD CAR 12k2 +5% 1/4W 

" R115 RD25S 47021 R: FXD CAR 4702 +5% 1/4W 

e R116 RD25S 820QJ R: FXD CAR 8202 +5% 1/4W 

" R117 RD25S 1KQJ R: FXD CAR 1kQ +5% 1/4W 

" R118 RD25S 33QJ R: FXD CAR 33Q2 +52 1/4W 

" R119 RD25S 333 R: FXD CAR 33 +5% 1/4W 

. R120 RD25S 6.8KQJ R: FXD CAR 6.8kQ +5Z% 1/4W 

a R121 RD25S 10KQJ R: FXD CAR 10kQ +52 1/4W 

" R122 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 

" R123 X-6S 200aI R: VAR WW 2002 

" R124 RD25S 3302J R: FXD CAR 3302 +5% 1/4W 

" R125 X-6S 50Q R: VAR WW 502 

" R126 RD25S 1002J R: FXD CAR 1002 +5% 1/4W 

" R127 X-6S 209 R: VAR WW 202 

n R128 RD25S 22QI R: FXD CAR 22Q +5% 1/4W 

" R129 RD25S 10KQJ R: FXD CAR 10kQ2 +5Z% 1/4W 
PKO26 - R130 RD25S 10KQg R: FXD CAR 10kQ +5% 1/4W 


PKO26 - R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 


R147 
thru 
R149 


R150 
R151 
R152 


R153 
thru 
R158 


R159 
R160 
R161 
R162 
R163 
R164 
R165 
R166 
R167 
PKO26 - R168 


RD25S 4702J 
RD25S 6825 
RD25S 15KQJ 
RD25S 8.2KQJ 
RD25S 35080 
RD25S 22025 
X-6S 508 
RD25S 220QJ 
RD25S 108J 
RD?5S 8.2KQJ 
RD25S 33KR2J 
RD25S 2.2KQJ 
RD25S 33KQJ 
RD25S 15KQJ 
RD25S 270QJ 
RD25S 102J 


RD25S 10KQJ 


RD25S 1KQJ 
RD25S8 1202J 
RD25S 51QJ 


RD25S 10KQJ 


RD25S 27QJ 
RD25S 150QJ 
RD25S 1.2KQJ 
RD25S 470QJ 
RD25S 470QJ 
RD25S 82QJ 
X-6S 10028 
RD25S 68QJ 
RDZ5S 470QJ 
PD258 12KQJ 


-TR-4122B 


PKO26 IF-II 


Dm ow 


cg 


PRP ADD DDD DDD DB 


aD WADA WD WD W 


Description 


CAR 4702 +5% 1/4W 
CAR 682 +5% 1/4W 
CAR 15k +5% 1/4W 
CAR 8.2kQ +5% 1/4W 
CAR 330Q +5% 1/4W 
CAP 2202 +5% 1/415 
WW 502 

CAR 2202 +5% 1/4W 
CAR 102 +5% i/4W 
CAR 8.2kQ +5% 1/44 
CAR 33kQ +5% 1/4W 
CAR 2.2kQ +5% 1/4W 
CAR 33kQ +5% 1/4W 
CAR 15kQ +5% 1/44 
CAR 2708 +5% 1/4W 
CAR 102 +5% 1/4W 


CAR 10k@ +5Z% 1/4W 


CAR 1kQ +5% 1/4W 
CAR 1202 +5% 1/4W 
CAR 512 +5% 1/4W 


CAR 10kQ +5% 1/4W 


CAR 272 +5% 1/4W 
CAR 1502 +5Z% 1/4W 
CAR 1.2kQ +5Z% 1/4W 
CAR 4702 +5% 1/4W 
CAR 4702 +5Z 1/4W 
CAR 822 +5% 1/4W 
WW 100Q 

CAR 682 +5% 1/4w 
CAR 470Q +5% 1/4W 
CAP 12kQ +52 1/4W 


-TR-4122B 
PKO26 IF-II 


RD25S 5.6KQJ 5.6kQ +5% 1/4W 


R170 
thru RD25S 220K2J : 220kQ +5Z% 1/4W 


R181 

R182 RD25S 100K2J 
R183 RD25S 15KQJ 
R184 RD25S 4. 7KQJ 
R185 RD25S 330QJ 
R186 RD25S 10K2J 
R187 RD25S 5.6KQJ 
R188 RD25S 4702J 
R189 RD25S 150QJ 
R190 RD25S 3902J 


wW 


100kQ +5% 1/4W 
15kQ +5% 1/4W 
4.7kQ +5% 1/4W 
3302 +5% 1/4W 
10kQ +5% 1/4W 
5.6kQ +5% 1/4W 
4702 +52 1/4W 
1502 +52 1/4W 
3902 +5Z% 1/4W 


Aa F FFD WD Bw 


C191 
thru 0.01UF 5OWV : -OluF +80, -20% 50V 
C193 


C194 .O47UF 5OWV : -O47yF +80, -20Z% 50V 
C195 -O1UF S5OWV : -OluF +80, -20% 50V 
C196 -O1UF 50WV : -OlpF +80, -20Z% 50V 
C197 -O47UF 50WV : F -O47uF +80, -20Z% 50V 


C198 
thru -O1UF 50WV : -OluF +80, -20% 50V 
C200 


C201 
thru -O47UF SOWV : -047uF +80, -20Z% 50V 
C204 


C205 111M2502 155M : TANTAL 1.5yF +20% 25V 


C206 


thru 0.01UF 50WV : O1pF +80, -20% SOV 
C208 


C209 0.047UF SOWV : 047uF +80, -20% 50V 


C210 
thru 0.01UF SOWV : OluF +80, -20Z% 50V 


C222 
C223 0.047UF 50Wv : O47uF +80, -20% 50V 


C224 


thru 0.01UF S50WV : O1uF +80, -20% 50V 
PKO26 - C229 


-TR-4122B 
PKo26 IF- II 


DM10D300J5 
0.01UF 50WV 


PKO26 - C230 
C231 


C232 
thru 
C234 


C235 


C236 
thru 
C243 


C244 


C245 
thru 
C250 


C251 
C252 
C253 
C254 


C255 
thru 
C258 


C259 
C260 
C261 
C262 
C263 
C264 
C265 
C266 
C267 
C268 
C269 
C270 


C: FXD DIPPED MICA 30pF +5% S500V 
CER 0.01uF +80, -20% 50V 


0.047UF SOWV CER 0.047uF +80, —20% 50V 


CER 150pF +10% 50V 


150PF SOWV 


0.01UF S5OWV CER 0.01nF +80, -20% 50V 


CER 20pF 


ECV-1ZW20X31 


0.01UF SOWV CER 0.01pF +80, -20% 50V 


ECV-1ZW19X31 | 
ECV-1ZW30X31 
DM10D101J3 

0.047UF 50WV 


VAR CER 10pF 
: VAR CER 30pF | 
:- FXD DIPPED MICA 100pF +5% 300V 
: FXD CER 0.047uF +80, -20% 50V 


co £2 2 © 


0.01UF 5OWV 


QO 


FXD CER 0.01pF +80, -20% 50V 


0.047UF 5OWV 
0.047UF 5OWV 
111M2502 106M 
0.047UF SOWV 
111M2502 106M 
0.01UF SOWV 
0.01UF 5OWV 
100PF 50WV(A)J 
0.01UF 50WV 
0.047UF 5OWV 
0.01UF 50WV 
10PF 50WV 


: FXD CER 0.047uF +80, -20% 50V 
FXD CER 0.047uF +80, -20% 50V 
FXD ELECT TANTAL 10nF +20Z 25V 
FXD CER 0.047pF +80, -20Z% 50V 
: FXD ELECT TANTAL 10pF +20% 25V 
: FXD CER 0.01pF +80, -20% SOV 
FXD CER 0.01uF +80, -20% 50V 
FXD Styrol 100pF +5Z% 50V 

FXD CER 0.01uF +80, -20% 50V 
FXD CER 0.047uF +80, -20% 50V 
FXD CER 0.01uF +80, -20% 50V 
FXD CER 10pF +10% 50V 


a Aa @ 028 1c QQ Qa ° Ga Ga 3 a: @ 


271 
thru 
L277 


PKO26 - L278 


TPFO4 10L-330K L: FXD Coil 33uH 


TPF04 10L-120K 


Coil 12uH 


-TR-4122B 
PKO26 IF-II 


PKO26 - L279 TPFO410L-120K L: FXD Coil 12yH 

‘ L280 TPFO4 10L-330K L: FXD Coil 33uH 
a L281 L10D-1 L: FXD Coil * 

. L282 TPFO4 10L-330K L: FXD Coil 33,H 

L283 TPFO4 10L-330K L: FXD Coil 33H 


X291 XU-086 Crystal x 


J296 UM-LR-PC Connector 
J297 


UM-LR-PC Connector 


a TH301 11D27 Thermistor 102 
PKO26 - TH302 31D26 Thermistor 1kQ 


401-9630 Terminal 


-TR-4122B 
PH190 LOG. AMP. 


Stock No. Description 


PH190 - IC1 


IC: Operational Amplifier 


LM301A 


Q11 
thru 
Q33 


Q34 
Q35 
Q36 
Q37 
Q38 
Q39 
Q40 
Qa 
Q42 
Q43 
Q44 


Q45 
thru 
Q57 


Q58 
Q59 
Q60 
Q61 
Q62 
Q63 
Q64 
Q65 


D71 
thru 
D92 


D93 
thru 
DS5 


D97 


D98 
thru 


PH190 - D105 


28C1834 


28C1730 
25C1815GR 
2SA1015 
2SC1815GR 
2SA711 
uPA38 
2SC1834 
2SA1015 
ITS3948 
2SA1015 
2SA1015 


2801834 


2N4393 
ITS3008B 
2SC1815GR 
28C1834 
2501834 
2SC696 
2801834 
25C1834 


1SS43 


15953 
18843 


15953 


Transistor 


Transistor 
Transistor 
Trarsistor 
Transistor 


Transistor 


Dual Transistor SI NPN 


Transistor 


Transistor 


FET Junction N-Channel 


Transistor 


Transistor 


Transistor 


FET Junction N-Channel 
FET Junction N-Channel 


Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


Transistor 


SI NPN 


SI NPN 
SI NPN 
SI PNP 
SI NPN 
SI PNP 


SI NPN 
SI PNP 


SI PNP 
SI PNP 


SI NPN 


SI NPN 
SI NPN 
SI NPN 
SI NPN 

NPN 
SI NPN 


PH190 - D106 
- D107 
ag D108 
si D109 


‘ R111 
" R112 
i R113 
" R114 
x R115 
* R116 
se R117 
5 R118 
x R119 
3 R120 
" R121 
a R122 
. R123 
” R124 
a R125 
a R126 
au R127 
" R128 
: R129 
n R130 
e R131 
" R132 
m R133 
” R134 
" R135 
7 R136 
m R137 
a R138 
8 R139 
PH190 - R140 


15953 
WZ-056 


RD25S 470QJ 
RD25S 3.3KQJ 
CRB 1/4FX 8202J 
CRB 1/4FX 750QJ 
CRB 1/4FX 5.6KQJ 
CRB 1/4FX 5.6KQJ 
RD25S 18KQJ 


RD25S 330QJ 
RD25S 15KQJ 
RD25S 2.7KQJ 
RD25S 10QJ 

CRB 1/4FX 330QJ 
RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 10KQ 
CRB 1/4FX 10KQ 
RD25S 820QJ 
RD25S 6.8KQJ 
RD25S 1. 8KQJ 
RD25S 3.3KQJ 
CRB 1/4FX 300Q 
RD25S 6. 8KQJ 
RD25S 39aQJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 5.6KQU 


-TR-4122B 
PH190 LOG. AMP. 


Description 


Not assigned 


Not assigned 


Diode SI 


Zener Diode 


R 
R 
R: 
R 
R 
R: 
R: 


: FXD 
: FXD 


FXD 


: FXD 
: FXD 


FXD 
FXD 


CAR 4702 +5% 1/4W 

CAR 3.3kQ +5% 1/4W 

FLM 820Q +1Z% 1/4W 

Metal FLM 750Q +1Z% 1/4W 

Metal FLM 5.6kQ +1Z% 1/4W 
FLM 5.6kQ =1% 1/4W 
CAR 18kQ +5% 1/4W 


Metal 


Metal 


Not assigned 


A DAA RA DARPA A DAD DADA DA DDD DW 


FXD 


CAR 3302 +5% 1/4wW 
CAR 15kQ +5% 1/4W 
CAR 2.7kQ +5% 1/4W 

CAR 102 +5% 1/4W 

Metal FLM 3302 +12 1/4W 
CAR 3.3kQ +5% 1/4W 
Metal FLM 3002 +1% 1/4W 
CAR 6.8k2 +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 10kQ +1% 
Metal FLM 10kQ +1Z% 
CAR 8202 +5% 1/4W 
CAR 6.8kQ +5% 1/4W 
CAR 1.8kQ +5% 1/4W 
CAR 3.3kQ +5% 1/4W 
Metal FLM 300Q +12% 
CAR 6,8kQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12kQ +127 
Metal FLM 12kQ +1Z% 
CAR 6.8kQ +5% 1/4W 
CAR 5.6kQ +5% 1/4W 


1/4W 


1/4W 


1/4W 


1/4W 
1/4W 


PH190 - R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R157 
R158 
R159 
R160 
R161 
R162 
R163 
R164 
R165 
Ri66 
R167 
R168 
R169 
R170 
R171 
R172 
R173 

PH190 — R174 


-TR-4122B 


PH190 LOG. AMP. 


Stock No. 


RD25S 3.8KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 8.2KQJ 
RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CEB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 10KQJ 
RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 10KQJ 
RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 10KQJ 
RD25S 51QJ 
RD25S 3.3KQJ 


em cc 


Description 


CAR 3.3kQ +5% 1/4W 
Metal FLM 3002 +12 
CAR 6.8k2 +5% 1/4W 
CAR 392 +5% 1/4W 
FLM 12kQ +12 
FLM 12kQ +12 
8kQ +5% 1/4W 
2kQ +5% 1/4W 
3kQ +5% 1/4W 
Metal FLM 3002 +12 
CAR 6.8KQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12k +12% 
Metal FLM 12kQ +12 
CAR 6.8kQ +5% 1/4W 
CAR 10k2 +5Z% 1/4W 
CAR 3.3kQ +5% 1/4W 
Metal FLM 300Q +1% 
CAR 6.8kQ +5% 1/4W 
CAR 392 +5% 1/4W 
Metal FLM 12k +12% 
Metal FLM 12kQ +12 
CAR 6.8kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
CAR 3.3kQ +5% 1/4W 
Metal FLM 300Q +1% 
CAR 6.8kQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12kQ +12 
Metal FLM 12kQ +12 
CAR 6.8kQ +5% 1/4w 
CAR 10kQ +5Z 1/4w 
CAR 51Q +5% 1/4W 


Metal 
Metal 
CAR 6. 
CAR 8. 
CAR 3. 


CAR 3.3kQ +5Z 1/4w 


PHIT9O. = R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
R189 
R190 
R191 
R192 
R193 
R194 
R195 
R196 


R197 


R198 
R199 
R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 


-TR-4122B 


PH190 LOG. AMP. 


Stock No. 


CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 6.8KQJ 
RD25S 10KQJ 
RD25S 82KQJ 
RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQ 
CRB 1/4FX 12KQ 
RD25S 3.3KQJ 
RD25S 10KQJ 
X6T 5002 

RD25S 3.3KQJ 
CRB 1/4FX 3002 
RD25S 6.8KQJ 
RD25S 39QJ 

CRB 1/4FX 12KQJ 
CRB 1/4FX 12KQJ 
RD25S 2.2KQI 
RD25S 10KQJ 
RD25S 680QJ 
RD25S 1.2KQJ 
RD25S 8.2KQJ 
RD25S 6.8KQJ 
RD25S 8202J 
RD25S 680QJ 
RD25S 220aI 
RD25S 1KQJ 
RD25S 5.6KQJ 


Ww 


R: 
R: 
R: 
R: 
R: 
Ri 
R: 
R: 
R: 
R: 
R: 
R: 
Re 
R: 
R: 
R: 
R: 


A DA FD WA DW 


7A DA WDA DADA WD WDA WA DA DW 


Description 


Metal FLM 300Q +1Z 
CAR 6.8kQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12kQ +1% 
Metal FLM 12kQ +1Z 
CAR 6.8kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
CAR 82kQ +5% 1/4W 
CAR 3.3kQ +5% 1/4W 
Metal FLM 3002 +12 
CAR 6.8kQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12kQ +1Z% 
Metal FLM 12kQ +1% 
CAR 3.3kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
WW 5002 

CAR 3.3kQ +5% 1/4W 
Metal FLM 300Q +12 
CAR 6.8kQ +5% 1/4W 
CAR 39Q +5% 1/4W 
Metal FLM 12k2 +1% 
Metal FLM 12k2 +1% 
CAR 2.2kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
CAR 680Q +5% 1/4W 
CAR 1.2kQ +5Z% 1/4W 
CAR 8.2kQ +5% 1/4W 
CAR 6.8kQ +5% 1/4W 
CAR 8202 +5% 1/4W 
CAR 6802 +5% 1/4W 
CAR 2202 +5% 1/4W 
CAR 1kQ +5% 1/4W 
CAR 5.6kQ +5% 1/4W 


1/4W 
1/4W 


R210 
R211 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 


R230. 


R231 
R232 
R233 
R234 
R235 
R236 
R237 
R238 
R239 
R240 
R241 
PH190 —- R242 


RD25S 12KQI 
RD25S 1.2KQJ 
RD25S 330QJ 
RD25S 10KQJ 
RD25S 12KQJ 
RD25S 1.8KQJ 
RD25S 2.7KQJ 
RD25S 1.2KQJ 
RD25S 8.2KQJ 
RD25S 15KQJ 
RD25S 2.7KQJ 
RD25S 220QJ 
RD25S 6.8KQJ 
RD25S 4.7KQJ 
RD25S 820QJ 
RF1/4N 330QFS 
RD25S 1.5KQJ 
RD25S 5602J 
RD25S 5.6KQJ 
RF1/4N 1KaFS 
RF1/4N 1KQFS 
RD25S 22KQJ 
RD25S 8.2KQJ 
RD25S 10KQJ 
RD25S 270QJ 
RD25S 56KQJ 
RD25S 10KQJ 
RD25S 3.3KQJ 
RD25S 12KQJ 
RD25S 10KQJ 
RD25S 1KQJ 
X6T 10KQI 
RD25S 5.6KQJ 
RD25S 1KQJ 


-TR-4122B 
PH190 LOG. AMP. 


eS PrPrPe Fear re Pewee Pe APP ee eae PP ew Pw Pe oe 


Description 


12kQ +5% 1/4W 
1.2kQ +5% 1/4W 
3302 +5% 1/4W 
10kQ +5% 1/4W 
12kQ +5% 1/4W 
1.8kQ +5% 1/4W 
2.7kQ +5% 1.4W 
1.2kQ +5% 1/4W 
8.2kQ +5% 1/4W 
15kQ +5% 1/4W 
2.7kQ +5% 1/4W 
220Q +5% 1/4W 
6.8kQ +5% 1/4W 
4.7kQ +5% 1/4W 
CAR 820Q +5% 1/4W 
Metal FLM 330Q +1% 
CAR 1.5kQ +5% 1/4W 
CAR 560Q +5% 1/4W 
CAR 5.6kQ +5% 1/4W 
Metal FLM 1kQ +1Z% 1/4W 
Metal FLM 1kQ +1Z% 1/4W 
CAR 22kQ +5% 1/4W 
CAR 8.2kQ +5% 1/4W 
CAR 10kQ +5% 1/4W 
CAR 2702 +5% 1/4W 
CAR 56kQ 
CAR 10kQ 
CAR 3.3kQ +5Z 1/4W 
CAR 12kQ +5% 1/4W 
CAR 10kQ +5Z% 1/4W 
CAR 1kQ +5% 1/4W 
WW 10kQ 
CAR 5.6kQ +5% 1/4W 
CAR 1kQ +5% 1/4w 


Parts No. 


PH190 — R243 
R244 
R245 
R246 
R247 
R248 


R249 
thru 
R251 


R252 
R253 
R254 
R255 
R256 
R257 
R258 
R259 
R260 
R261 
R262 
R263 
R264 
R265 
R266 


R267 
thru 
R273 


R274 
R275 
R276 
R277 
R278 
R279 
R280 
PH190 - R281 


RD25S 
RD25S 


5. 6KQIS 
18KQJ 


X6T 20K2 


RD25S 


2. 7KQI 


X6T 10KQ 


RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 


RF1/4N 5.6KQFS 


10KQJ 
22KQI 
22KQT 
1KQJ 

4.7KQ 
5. 6KQI 
8. 2KQIT 
22KQT 


X6T 5KQ 


RF1/4 
RD25S 


1KQFS 
3. 3KQT 


X6T 2KQ 


RD25S 
RD25S 


RD25S 


RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 
RD25S 


33KQJ 
220IQ 


100KQJ 


33KQI 
100Kag 
47KQI 
3.3Kaz 
470KQJ 
470Q5 
27aI 
68KQI 


-TR-4122B 


PH190 LOG. AMP. 


X6T 10K2 


Description 


: VAR WW 10kQ 

: FXD CAR 5.6k2 +5Z% 1/4W 
: FXD 
: VAR WW 20k 
: FXD 
: VAR WW 10kQ 


CAR 18kQ2 +5% 1/4W 


CAR 2.7kQ +52 1/4W 


Not assigned 


a aA DAD wD Ww 


7A A FA FP WRWDA DAWA yA A 7A WR WA DA DW 


FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 
FXD 


CAR 10kQ +5% 1/4W 

CAR 22kQ +5% 1/4W 

CAR 22kQ +5% 1/4W 

CAR 1kQ +5% 1/4W 

CAR 4.7kQ +5% 1/4W 

CAR 5.6kQ +5% 1/4W 

CAR 8.2kQ +5% 1/4W 

CAR 22kQ +5Z% 1/4W 
Metal FLM 5.6k2 +1Z% 1/4W 
WW 5kQ 

Metal FLM 1kQ +1% 1/4W 
CAR 3.3kQ +5% 1/4W 

WW 2kQ 

CAR 33kQ +5% 1/4W 

CAR 220Q +5% 1/4W 


CAR 100kQ +5% 1/4W 


CAR 33kQ +5% 1/4W 
100kQ +5% 1/4W 
47kQ +5% 1/4W 
3.3kQ +5% 1/4W 
470kQ +5% 1/4W 
4702 +5% 1/4W 
272 +5% 1/4W 
68kQ +5% 1/4W 


thru 
R286 


R287 
thru 
R290 


R291 
R292 
R293 
R294 
R295 
R296 
R297 
R298 
R299 


R300 
thru 
R315 


R316 


G32 
thru 
C326 


C327 
C328 
C329 
C330 
C331 


C332 
thru 
C336 


C337 
C338 


C339 
thru 
C341 


C342 


PH190 - C343 


RD25S 100KQJ 


RD25S 2.2KQI 


RD25S 10KQJ 
RD25S 1.2KQJ 
RD25S 33QJ 
RD25S 2.2KQJ 
RD25S 4.7KQJ 
RD25S 10QJ 
RD25S 47KQJ 
X6T 2KQJ 
RD25S 2.2KQJ 


RD25S 10QJ 


RD25S 22J 


0.022UF SOWV 


10PF 50WV 
0.1UF 25WV 
0.022UF SOWV 
O.1UF 25WV 
10PF SOWV 


0.022UF 50WV 


0.1UF 25WV 
1OPF 50WV 


0.022UF 50WV 


0.1UF 25WV 
10PF 50WV 


-TR-4122B 
PH190 LOG. AMP. 


PH190 - R282 


DAWRAWA WA WDA FA WDA DW 


Description 


+5% 1/4W 


CAR 2.2kQ +5% 1/4W 


CAR 10kQ2 +5% 1/4W 
CAR 1.2kQ +5% 1/4W 
CAR 332 +5% 1/4W 
CAR 2.2kQ +5% 1/4W 
4.7kQ +5% 1/4W 
CAR 102 +5% 1/4W 
CAR 47kQ +5% 1/4W 
WW 2kQ 
CAR 2.2kQ +5% 1/4W 


CAR 102 +5% 1/4W 


CAR 22Q +5% 1/4W 


0.022uF +80, -20Z 50V 


10pF +10% 50V 

0.1uF +80, -20% 25V 
0.022uF +80, -20% 50V 
O.1uF +80, -20% 59V 
10pF +10% 50V 


0.022uF +80, -20% 50V 


O.1uF +50, -20% 25V 
10pF +10Z 50V 


0.022uF +80, -20Z% 50V 


O.1uF +80, -20% 25v 
10pF +10% 50V 


| Parts No 


C344 
thru 
C347 


C348 
C349 


C350 
thru 


C353 
C354 
C355 
C356 
C357 
thru 
C359 
C360 


C361 
thru 
C367 


C368 
C369 


C370 
thru 
C374 


C375 
C376 
C377 


C378 
thru 
C380 


C381 
thru 
C383 


C384 
thru 


C390 
C391 
C392 
C393 
C394 
PH190 - C395 


Stock No. Description 


0.022UF 50WV 


O.1UF 25WV 
10PF 50WV 


0.022UF S50OWV 


221M3502 106M 
0.022UF S5OWV 
10PF 50WV 


0.022UF 50WV 


10PF 50WV 


0.022UF 50WV 


0.1UF 25WV 
0.1UF 25WV 


-O22UF 50WV 


-1UF 25WV 
0.022UF 50WV 
0.1UF 25WV 


-022UF 50WV 


-1UF 25WV 


-O22UF 25WV 


DM10C030D5 
DM10C100K5 
DM10D220J5 
DM10C030D5 
DM10C010D5 


-TR-4122B 
PH190 LOG. AMP. 


CER 0.022uF +80, -20Z% 50V 


CER 0.1uF +80, -20% 25v 
CER 10pF +10% 50V 


CER 0.022uF +80, -202 


ELECT TANTAL 10u +20% 
CER 0.022uF +80, -20% 
CER 10pF +10% 50V 


CER 0.022uF +80, -20% 
CER 10pF +10% SOV 
CER 0.022uF +80, -20% 50V 


CER O.1uF +80, -20Z 25V 
CER 0.1uF +80, -20% 25V 


CER 0.022uF +80, -20% 50V 


CER 0.1pF +80, -20% 25V 
CER 0.022uF +80, -20Z 50v 
CER 0.1ipF +80, -20Z% 25V 


CER 0.022uF +80, -20Z2 50V 


.1uF +80, -20% 25V 


CER 0.022uF. +80, -20% 25V 


DIPPED MICA 3pF +0.5% 500V 
DIPPED MICA 10pF +10% 500V 
DIPPED MICA 22pF +5% 500V 

DIPPED MICA 3pF +0.5% 500V 
‘DIPPED MICA 1pF +0.5% 500V 


-TR-4122B 
PH190 LOG. AMP. 


Description 


PH190 - C396 
thru 0.022UF 50WV C: FXD DIPPED MICA 0.022yF +80, 
m C398 -20% 50V 


DM10D620J3 C: FXD DIPPED MICA 62pF +5% 300V 


ECV-1ZW20X31 


C399 
C400 


C401 
thru 
C409 


C410 


C: VAR CER 20pF 


0.022UF 50WV C: FXD CER 0.022uF +80, -202 50V 


C: FXD DIPPED MICA 39pF +0.52% 


500V 
: FXD DIPPED MICA 22pF +5% 500V 


¢ 

C: FXD DIPPED MICA 82pF +5Z% 300V 
C: FXD DIPPED MICA 10pF +10% 500V 
C: FXD DIPPED MICA i00pF +5Z 300V 
C 
C 


DM10D390J5 


, C411 
C412 
C413 
c414 
C415 
C416 


C417 
thru 
M C420 


C421 
C422 
C423 
C424 
C425 
C426 
C427 
C428 


u C429 
thru 
" C434 


C435 
. C436 
C437 
a C438 
" C439 
m C440 
PH290 — C441 


DM10D220J5 
DM10D820J3 
DM10C100K5 
DM10D101J3 
DM10C030D5 
DM10D510J3 


: FXD DIPPED MICA 3pF +0.5% 500V 
: FXD DIPPED MICA 51pF +5% 300V 


0.022UF 50WV 


© 


FXD CER 0.022uF +80, -20% 50V 


221M3502 106M 
221M3502 106M 
3PF 50WV 
0.022UF 50WV 
0.022UF 50WV 
0.001UF 50WV 
0.022UF 50WV 
221M3502 106M 


FXD ELECT TANTAL 10uF +20% 35V 
FXD ELECT TANTAL 10uF +20% 35V 
: FXD CER 3pF +10% 50V 

FXD CER 0.022uF +80, -20% 50V 
FXD CER 0.022uF +80, -20% 50V 
FXD CER 0.001nF +80, -20% 50V 
FXD CER 0.022uF +80, -20% 50V 
FXD ELECT TANTAL 10uF +20% 35V 


-G A & & @ Oo -Aa 


0.022UF SOWV 


oO 


FXD CER 0.022uF +80, -20Z% 50V 


O.1UF 25WV 
25VBSN10 
221M3502-106M 
25VBSN10 
221M3502-106M 
0.022UF S50WV 
0.022UF 50WV 


CER 0.1uF +80, -20% 25vV 
FXD ELECT 10uF 25vV 

FXD ELECT TANTAL 10uF +20Z 35V 
FXD ELECT 10uF 25V 


FXD ELECT TANTAL 10uF +20Z% 35V 
FXD CER 0.022uF +80, -20% 50V 


a a :6 © A a a 


FXD CER 0.022uF +80, -20% 50v 


C443 
C444 
C445 
C446 


C447 


C448 


C449 
C450 


L451 
thru 
L457 


L458 
thru 
L460 


L461 
L462 
L463 
L464 
L465 
L466 
L467 
L468 
L469 
L470 


TH472 
thru 
TH480 


K485 
K486 


J488 
PH190 - J489 


-TR-4122B 


PH190 LOG. AMP. 


0.1UF 25WV 
0.022UF 50WV 
DM10D181J3 
DM15D471J3 
501N5002 472-K 


501N5002 473-K 


221M3502 474M 


221M3502 105M 
27PF 5OWV 


TPF-0410L-150K 


TPF-0410L-330K 


TPF-0410L-4R7K 
TPF-0410L-8R2K 
HFC2 2.7uH 
TPF-0410L-150K 
TP-0410L-510J 
TP-0410L-750J 
TP-0410L-750J 
TPF-0410L-391K 
TPF-0410L-391K 
TPF-0410L-150K 


NR-H-12V 
RZ0113 


UM-LR-PC 
UM-LR-PC 


Description 


: FXD CER 0.1uF +80, -20Z% 25V 

: FXD CER 0.022uF +80, -20% 50V 
: FXD DIPPED MICA 180pF +5% 300V 
: FXD DIPPED MICA 470pF +5Z% 300V 
: FXD Polyester FLM 0.0047uF 


+10% 50V 


: FXD Polyester FLM 0.047uF 


+10Z 50V 


: FXD ELECT TANTAL 0.47uF 


+20Z% 35V 


: FXD ELECT TANTAL 1yuF +20% 35V 


C: FXD CER 27pF +10Z% 50V 


Sn Sa Se So ee A a 


15H 


Coil 33uH 


Coil 4.7uH 
Coil 8.2uH 
Coil 2.7uH 
Coil 15uH 
Coil 51yH 
Coil 75uH 
Coil 75yuH 
Coil 390yuH 
Coil 390uH 
Coil 15uH 


Thermistor 


Reed Relay 
Reed Relay 


Connector 


Connector 


PH190 - TP1 
thru 
TP20 


D511 
thru 
D520 


R521 
R522 


R523 
thru 
PH190 - R526 


401-9630 


18953 
15953 


RD25S 22KQJ 
RD25S 18KQJ 


RD25S 100KQJ 


-TR-4122B 
PH190 LOG. AMP. 


Terminal 


R: FXD CAR 22kQ +5Z% 1/4W 
R: FXD CAR 18k2 +5% 1/4W 


R: FXD CAR 100kQ +5% 1/4W 


-TR-4122B 
$G178 CRT DRIVER 


Se17a = 10% LM318H IC: Operational Amplifier 


Ic2 LM339N IC: Quadruple Differential 
Comparator 


Q11 2SC1834 Transistor SI NPN 


Q12 2N4 393 FET Junction N-Channel 
Q13 Not assigned 

Q14 - Not assigned 

Q15 2SA1015 Transistor SI 

Q16 2SC1834 Transistor SI 

Q17 2SA1015 Transistor SI 

Q18 2SC 1834 Transistor SI 

Q19 2SA1015 Transistor SI 


Q20 
thru 2SC1834 Transistor SI 
Q23 


Q24 
thru 2SC505 Transistor 
Q27 


Q28 
thru 2SC1834 Transistor SI 
Q31 


Q32 2SC505 Transistor SI 
Q33 2SC505 Transistor SI 
Q34 2S8C1834 Transistor SI 
Q35 2SC944S Transistor SI 
Q36 2809445 Transistor SI 
Q37 2SA1015 Transistor SI 
Q38 2SA1015 Transistor SI 
Q39 2SC1834 Transistor SI 


Q40 Not assigned 
Q41 


thru 28C1834 Transistor SI 
Q44 


Q45 2SC507 Transistor SI 
Q46 2SA712 Transistor “1 
SG178 - Q47 2SC1834 Transistor SI 


-TR-4122B 
SG178 CRT DRIVER 


SG178 - Q48 28C1279S Transistor SI NPN 


Diode SI 
Diode SI 


D51 18953 
D52 18953 
_ D53 WZ-075 Zener Diode 


sd D54 Not assigned 


D55 
thru 18953 Diode SI 
D72 


" R81 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5Z 1/4W 
a R82 RD25S 4.7KQJ R: FXD CAR 4.7kQ2 +5% 1/4W 
. R83 X6S 1KQ R: VAR WW 1kQ 
as R84 RD25S 10KaJ R: FXD CAR 10kQ +5% 1/4W 
a R85 RD25S 220QJ R: FXD CAR 2208 +5% 1/4W 
" R86 RD25S 270QJ R: FXD CAR 2702 +5% 1/4W 
m R87 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5Z% 1/4W 
n R88 RD25S 15KQJ R: FXD CAR 15kQ +5% 1/4W 
e R89 X6S 10KQJ R: VAR WW 10kQ 
as R90 RD25S 47KQJ R: FXD CAR 47kQ +5% 1/4W 
an R91 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5Z% 1/4W 
" R92 RD25S 10KQJ R: FXD CAR 10kQ +5Z% 1/4W 
" R93 

thru Not assigned 


. R98 


R99 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
e R100 RD25S 2.2KQJ R: FXD CAR 2.2kQ +5Z% 1/4W 
" R101 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
: R102 RD25S 270QI R: FXD CAR 270Q +5% 1/4W 
. R103 RD25S 680QJ R: FXD CAR 6802 +5% 1/4W 
af R104 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
a R105 CRB 1/4FX 7.5KQ R: FXD Metal FLM 7.5kQ +1Z% 1/4W 
a R106 RD25S 3.9KQJ R: FXD CAR 3.9kQ +5% 1/4W 
u R107 RD25S 10KQJ R: FXD CAR 10kQ +5% 1/4W 
p R108 RD25S 6.8KQJ R: FXD CAR 6.8kQ +5% 1/4W 

SG178 - R109 RD25S 3.9KQJ R: 


FXD CAR 3.9kQ +5% 1/4W 


-TR-4122B 
$G178 CRT DRIVER 


FXD CAR 2.2kQ +5% 1/4W 
VAR WW 2kQ 

FXD CAR 15kQ +5% 1/4W 

CAR 10kQ +5% 1/4W 

FXD CAR 2.2kQ +5% 1/4W 
FXD CAR 2202 +5% 1/4W 

FXD CAR 8.2kQ +5% 1/4W 
FXD CAR 5.6k2 +5% 1/4W 
CAR 1kQ +5% 1/4W 


SG178 - R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 


R119 
thru 
R121 


R122 
R123 
R124 
R125 


RD25S 2.2K2J 
¥6S 2KQ 
RD25S 15KQJ 
RD25S 10K2J 
RD25S 2.2KQJ 
RD25S 2202J 
RD25S 8.2KQJ 
RD25S 5.6KQJ 
RD25S 1K2J 


owe ee ee 
Wy 
asl 
Oo 


J 
= 
hae 
0 


CAR 3.9KQ +5% 1/4W 


rs 
ry 
Mal 
og 


RD25S 3.9KQJ 


FXD CAR 22kQ2 +5% 1W 
FXD CAR 22kQ +5% 1W 
FXD CAR 82kQ +5% 1/2W 
FXD CAR 82kQ +5% 1/2W 


R-1 22KQI | 
R-1 22KQJ 

RD50S 82KQJ 

RD50S 82KQJ 


R126 RD25S 120QJ FXD CAR 1202 +52 1/4W 
R127 RD25S 1202.7 FXD CAR 1202 +5% 1/4W 
R128 RD25S 1KQJ FXD CAR 1kQ2 +5% 1/4W 

R129 RD25S 22G6nJ FXD CAR 2202 +5% 1/4W 
R130 RD25S 15KQJ FXD CAR 15kQ +5% 1/4W 


RD25S 3.3K2J 
RD25S 1.8KQJ 
RD25S 15KQJ 

RD25S 3.3KQJ 
RD25S 2.2KQJ 
RD25S 1.5KQJ 
RD25S 1.5KQJ 
RD25S 10KQI 

RD25S .5.6KQJ 
RD25S 1.8KQJ 
RD25S 1002J 

RD25S 100QJ 

R-2 22KQJ 


R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
SG178 — R143 


CAR 3.3kQ +5% 1/4W 
FXD CAR 1.8kQ +5% 1/4W 
FXD CAR 15kQ +5% 1/4W 

FXD CAR 3.3kQ +5Z% 1/4W 
FXD CAR 2.2kQ +5% 1/4W 
FXD CAR 1.5kQ +5% 1/4W 
FXD CAR 1.5kQ +5% 1/4W 
FXD CAR 10kQ +5% 1/4W 

FXD CAR 5.6kQ +5% 1/4W 
CAR 1.8kQ +5% 1/4W 
: FXD CAR 100Q2 +5% 1/4W 

CAR 1002 +5% 1/4W 

: FXD CAR 22kQ +5% 2W 


awe PA wwe Pewee eee ee ee 
ies 
x 
oO 


al 
asl 
og 


nD wd Ww 
ry 
al 
oO 


SG178 - R144 
= R145 
* R146 
is R147 
a R148 
R149 
. R150 
a R151 
" R152 
u R153 
ss R154 
iH R155 


" P.156 
thru 
a R158 


" R159 
. R160 
. R161 
" R162 
" R163 
x R164 
" R165 
e R166 
m R167 
e R168 
" R169 
” R170 
. R171 


x R172 
thru 
a R174 


" R175 
i R176 
: R177 
SG178 - R178 


R-2 22KQJ 
RD25S 6.8KQJ 
RD25S 7.5KQJ 
RD25S 1202] 
RD25S 120QJ 
RD25S 10KQJ 
RD25S 3.3KQJ 
RD25S 820QJ 
RD25S 1KQJ 
RD25S 1KQJ 
RD25S 820QJ 
RD25S 6802J 


RD25S 4.7KQJ 


RD25S 5.6KQJ 
RD25S 12KQJ 
RD25S 470QJ 
RD258 3.3KQJ 
RD25S 120QJ 
RD25S 39KQJ 
RD25S 22KQJ 
RD25S 12KQJ 
RD25S 68KQJ 
RD25S 2.2KQJ 
RD25S 10KQJ 
RD25S 4.7KQJ 


RD25S 10KQJ 


RD25S 56KQJ 
RJ-6X 50KQ 
RD25S 82KQJ 
RJ-6X 200KQ 


-TR-4122B 
SG178 CRT DRIVER 


Descr 


FXD CAR 22k 
FXD CAR 6.8ka 
FXD CAR 7.5kQ 
FXD CAR 1202 
FXD CAR 1202 
FXD CAR 10k2 
FXD CAR 3.3kQ 
FXD CAR 8202 
FXD CAR 1kQ + 
FXD CAR 1k@ + 
FXD CAR 8208 
FXD CAR 6802 


i i aie ci ie ee ie A me a Gd 


FXD CAR 4.7kQ 


nw 


R: FXD CAR 5.6kQ 
R: FXD CAR 12kQ 
R: FXD CAR 470 
R: FXD CAR 3.3kQ 
R: FXD CAR 120 
R: FXD CAR 39kQ 
R: FXD CAR 22kQ 
R: FXD CAR 12k& 
R: FXD CAR 68kQ 
R: FXD CAR 2.2kQ 
R: FXD CAR 10kQ 
R: FXD CAR 4.7kQ 


Not assigned 
R: FXD CAR 10kQ 


FXD CAR 56kQ 


FXD CAR 82kQ 
VAR CERMET 20 


a nw Ww 


iption 


+5% 2W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5Z% 1/4W 
5% 1/4W 
5% 1/4W 
+5Z 1/4W 
+5% 1/4W 


+5% 1/4W 


+5Z 1/4W 
+5Z% 1/4W 

+5Z% 1/4W 

+5Z 1/4W 
+5Z 1/4W 
+5Z 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 

+52 1/4W 
+5% 1/4W 

+5Z% 1/4W 


+5Z 1/4W 


+5% 1/4W 


VAR CERMET 50kQ 


+5Z 1/4W 
0kQ 


-TR-4122B 
SG178 CRT DRIVER 


Stock No. Description 


SG178 - R179 RD25S 100Q2J R: FXD CAR 100Q +5Z% 1/4wW 
" R180 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
- R181 RD25S 6.8KSJ R: FXD CAR 6.8kQ +5% 1/4W 
" R182 RD25S 1KQJ R: FXD CAR 1kQ +5% 1/4W 
” R183 RD25S 1.8KaJ R: FXD CAR 1.8kQ +5% 1/4W 
- R184 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
_ R185 RD25S 2.2KQJ R: FXD CAR 2.2kQ +5Z% 1/4W 
oF R186 RD25S 2.2KQJ R: FXD CAR 2.2kQ +5% 1/4W 
i R187 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
a R188 Not assigned 


" 191 0.01UF SOWV C: FXD CER 0.01)F +80, -20% 50V 
" 192 8PF 5OWV C: FXD CER 8pF +10% 50V | 
" C193 2PF SOWV C: FXD CER 2pF +10% 50V 
" C194 0.1UF 25Wv C: FXD CER 0.1pF +80, -20% 25V 
" C195 0.1UF 25Wv C: FXD CER 0.1pF +80, -20% 25v 
" C196 0.047UF SOWV C: FXD CER 0.047pF +80, -202% 50V 
" C197 0.047UF 50WV C: FXD CER 0.047pF +80, -20% 50V 
" C198 25TK100 C: FXD ELECT 100u 25V 
" C199 25TK100 C: FXD ELECT 100 25V 
" C200 0.047UF 50WV C: FXD CER 0.047pF +80, -20% 50V 
" C201 

thru 0.01UF 50WV C: FXD CER 0.01pF +80, -20% 50V 


- C203 
C204 


221M3502 106M C: FXD ELECT TANTAL 10uF +20Z% 35V 


" C205 221M3502 106M C: FXD ELECT TANTAL 10uF +20% 35V 

" C206 0.01UF SOWV C: FXD CER 0.01uF +80, -20Z 50V 

u C207 Not assigned | 

N C208 0.01UF 50WV Cy FXD CER 0.01pF +80, -20Z% 50V 

u C209 470PF 50WV C: FXD CER 470pF +10% 50V 

C210 441N1003223K C: FXD Polyester FLM 0.022uF +10% 

100V 

" C211 DM10C010D5 C: FXD DIPPED MICA 1pF +0.5% 500V 

SG178 - C212 ECV-1ZW06X31 C: VAR CER 6pF 


-TR-4122B 
SG178 CRT DRIVER 


seul ea 0.01UF SOWV C: FXD CER 0.01uF +80, —20% 50V 
of C217 
C218 25TH10 C: FXD ELECT 10yF 25V 
% C219 0.1UF 25WV C: FXD CER 0.1pF +80, -20% 25V 
" C220 25TH10 C: FXD ELECT 10uF 25V 
7 C271 0.1UF 25WV C: FXD CER 0.1uF +80, -20% 25V 
7 C222 0.01UF 50WV C: FXD CER 0.01puF +80, -20Z% 50V 
Ec C223 0.01UF 50WV C: FXD CEP 0.01uF +80, -20% 50V 
¥ C224 4PF 5OWV C: FXD CER 4pF +10% 50V 


L231 TPFO4 10-391K L: FXD Coil 390uH 
- L232 TPF0410-391K L: FXD Coil 390uH 


J236 PCN6B-10P-2.5DS Connector 


uf TP1 401-9630 Terminal 


R241 RD25S 1.2KQJ R: FXD CAR 1.2kQ +5Z% 1/4W 
' R242 RD25S 5.6KQJ R: FXD CAR 5.6kQ +5% 1/4W 
% R243 RD25S 10KQJ R: FXD CAR 19kQ +5% 1/4W 
" R244 CRB 1/4FX 6.8KQ R: FXD Metal FLM 6.8kQ +1% 1/4W 
. R245 CRB 1/4FX 6.8KQ R: FXD Metal FLM 6.8kQ +1% 1/4W 
" R246 RD25S 33QJ R: FXD CAR 33Q +5% 1/aW 
m R247 RD25S 1.8KQJ R: FXD CAR 1.8kQ +5Z% 1/4W 
a R248 RD25S 1.2KQJ R: FXD CAR 1.2kQ +5% 1/4W 
a R249 RD25S 330Q2J R: FXD CAR 3302 +5% 1/4W 
' R250 RD25S 6.8KQJ R: FXD CAR 6.8kQ +5% 1/4W 
” R251 RD25S 8.2KQJ R: FXD CAR 8.2kQ +5Z% 1/4W 
a R252 RD25S 10K2J R: FXD CAR 10kQ +5% 1/4W 
if R253 X6S 1KQJ R: VAR WW 1kQ 
" R254 RD25S 4.7KQJ R: FXD CAR 4.7kQ +5% 1/4W 
- R255 RD25S 6.8KQJ R: FXD CAR 6.8ka +5% 1/4W 
4 R256 RD25S 100QJ R: FXD CAR 100Q 45% 1/4w 
SG178 - R257 RD25S 1.8KQJ R: 


FXD CAR 1.8kQ +5Z 1/4W 
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$G178 CRT DRIVER 


SG178 - Q261 MP311 Transistor 


Q262 
thru 2SA1015 Transistor SI PNP 
SG178 - Q264 


8—100 


J29 
J30 
SG204 - J31 


$6204 - QI 


D6 
D7 
D8 


R11 
R12 
R13 
R14 


C17 


C18 
C19 
C20 


L23 


K26 


PCN6 
PCN6-10S-2.5E 
PCN6 
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$G204 YIG POWER SUPPLY & FILTER 


28C1834 


18953 
18953 
WZ-130 


RD50S 332J 
RD25S 1008J 
RD25S 15QJ 
RD25S 10KQJ 
RD25S 33KQJ 


111M2502 686M 


25TK100 
0.01UF S5OWV 
16TK1000 


TPFO410 391 


DIP-1M-12 


Description 


Transistor SI NPN 


Diode SI 
Diode SI 


ypwmww Ww 


G):-@. Car ca 


FXD 
FXD 
FXD 
FXD 
FXD 


: FXD 


FXD 
FXD 
FXD 


Connector 
Connector 


Connector 


Zener Diode 


CAR 
CAR 
CAR 
CAR 
CAR 


33Q +5% 1/2W 
1002 +5% 1/4W 
152 +5% 1/4W 
10k2 +5% 1/4W 
33kQ +52 1/4W 


ELECT TANTAL 68uF +20% 25V 
ELECT 100uF 25V 

CER 0.01pF +80, -20% 50V 
ELECT 1000uF 16V 


Reed Relay 


: FXD Coil 390uH 


-TR-4122B 
MEP-155, 153, 152 


Stock No. Description 


MEP1555. 153, 
432 = Q1 ‘ 
thru Transistor SI NPN 


Q3 


C21 BLPW1E681NA : FXD BL 680pF +0.05% 25V 
C22 BLPW1E681NA : FXD BL 680pF +0.05% 25V 
C23 BLPW1E331NA : FXD BL 330pF +0.05% 25V 


C24 
thru BLPW1E681NA : FXD BL 680pF +0.05% 25V 


C26 

C27 C15NP001H120K C: FXD CHIP 1ZpF +10% 50V 
C28 BLPW1E681NA C: FXD BL 680pF +0.05% 25V 
C29 BLPW1E681NA C: FXD BL 680pF +0.05% 25V 
C30 C15SL1H101K C: FXD CHIP 100pF +10% 50V 
C31 Not assigned 

C32 BLPW1E222NA C: FXD BL 2200pF +0.05% 25V 
C33 BLPW1E222NA : FXD BL 2200pF +0.05% 25V 


C 
C34 TAXH20V2R2 C: FXD ELECT TANTAL 2.2uF +20% 20V 
C 


C35 TAXH10V330 : FXD ELECT TANTAL 33uF +20Z% 10V 


C56 
thru KFD5 1AYZB102P50 : Feed-through 1000pF +100, 
C62 50V 


C63 BLPW1E331NA : BL 330pF +0.052% 25V 


C64 KFD51AYZB102P50 C: Feed-through 1000pF +100, 
50V 


C65 KFD51AYZB102P50 : Feed-through 1000pF +1C0, 
50V 


MEP155, 153, 
152 - R71 CHR-1 150QJ : CHIP 1502 +5% 1/32W 


8-101 


8—102 


“Cat 
Ca2 
Ca3 
Ca4 
Ca5 
Ca6 
Ca7 
Ca8 
Ca9 
Ca10 
Call 
Ca12 
Ca13 
Cal4 
Ca15 
Cal6 
Cai7 
Cai8 
Cal9 
Ca20 
Ca21 

CBL -— Ca22 


Stock No. 


KCA-25A-15 
KCA-25A-16 
KCA-25A-17 
KCA-25A-03 
KCA-25A-18 
KCA-33A-01 
KCA-33A-01 
KCA-6A-07 

KCA-6A-01 

KCA-6A-01 

KCA-6A-08 

KCA-25A-19 
KCA-25A-05 
KCA-25A-20 
KCA-25A-21 
KCA-25A-17 
KCA-25A-24 
KCA-25A-25 
KCA-25A-23 
KCA-25A-21 
KCA-25A-22 
KCA-25A-18 


-TR-4122B 
CABLE 


Description 


SMA-SMA Cable 
SMA-SMA Cable 
SMA-SMA Cable 
SMA-SMA Cable 
SMA-SMA Cable 


BNC-UN Cable 
BNC-UM Cabie 
UM-UM Cable 
UM-UM Cable 
UM-UM Cable 
UM-UM Cabie 


SMA-SMA 
SMA-SMA 
SMA- SMA 
SMA- SMA 
SMA- SMA 
SMA-SMA 
SMA-SMA 
SMA-SMA 
SMA-SMA 
SMA- SMA 
SMA- SMA 


Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 


—— eee to 


Locations & Diagrams, Component Parts 
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J21-10A 
J21-10B 
J21-—9A 
J21-118 
J21-12A 
J21-12B 
J21-NA 
J21— 9B 


J22—5A 
J22—5B 
J22—4A 
J22— 4B 


$5+2=2 7 7 §5=2=2 
Cc —O8 | 8 N 
1C13-—4 9 9 1C13-4 
1¢11-8 ——O10 | 100—— IC 11-8 
Ic9— 8 ————O11 | 1O0————- IC 9-8 
Ic 1-8 ——O12 | 120—— IC1-8 


NC ——-0O73 | 13 NC 
1C8-10-—O14 | 140— 18-10 
150——_IC 


Ic8— 15 8-2 
S$4-1-C——O16 | 16O—— $4-1-C 
$5-1-3 17 | 17 5-1-3 
$5-1-C——O16 | 180—— S5-1-C 
s7- 19 | 19 $7-2 
$5-1-2——O20 | 2 $5-1-2 
NC_———21 | 210 NC. 
R2-2 ——O22 B 220—— R2-2 
v 1A1 +5V 
1€13-10——92 | 20——1C13-10 
1C14— 3 | 3 14- 
1C14-12-——O4 | 40——IC14-12 
1c13-6 5 1 5 13-6 
1c13-8 ——O6 | 6O——!1C13-8 
-2-1 7 70——— $5-2-1 
—0O8 | 8O— ANC 
1c10-8 9 | g9O——— IC10-8 
C12-8 ——O10 | 100—— 112-8 
Ic1- n1 | 1 i-6 
1C1-12——Ol2 | 12 IC1—12 
13 | 13 NC 
$3-1——O14 | 40—-_$3-1 
$4-2-C 1 $4-2-C 
1C8-4 16 | 1%6O—— IC8-4 
IC8- 6 17 IC8-6 
1¢8-8 O18 | 180-—— Ice-98 
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Fig. 8 — 14 Locations & Diagrams, SG175 (COUNTER DISPLAY) 
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Fig. 8 — 21 Locations & Diagrams, PH190 (LOG. AMP.) 
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-TR- 4122B 
CRT DRIVER 
$G178 


0995006-023-A 
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-TR-4122B 
MECHANICAL PARTS LIST 
CABINET 


MXB-0354-0155-1 CABINET, bottom 
782-6081 FOOT 


Fig. & INDEX No. 


8-1 


452-9003 STAND 
562-0006A NUT, for foot 
K-2017 FOOT, rubber 


nu FF WwW NY 


MXB-0353-2155-1 CABINET, top 


8-152 


CABINET 


-TR-4122B 
MECHANICAL PARTS LIST 
MECHANICAL PARTS 


Fig. & INDEX No, Description 


MTK-0108-0185-6 FRAME, right 
MTK-0109-0185-4 FRAME, left 
MEC-0006-0105-3 FRAME, front 
MIB-0366-0103-6 BRACKET, CRT case support 
MTM-5562 BOX, high voltage (HV1) 
MIB-0361-0134-0 SUPPORT, high voltage box 
592-5210 SPACER, handle 

782-5451 HANDLE, carrying 
USN-00905-A FASTENER, Sheet nut 


8-2 


_ 


2 
3 
4 
B) 
6 
7 
8 
9 


8—154 


Fs ia iacaes ASSEMBLY (Fig 8-11) 


SUPPORT, 
high voltage box 


(SPACER, handle 


Ge. 


SCREW 
M4x10 


CRT SHIELD ASSEMBLY: 
(Fig. 8-9) 


()FASTENER, sheet nut 


CRT SUB PANEL 
ASSEMBLY 
(Fig 8-4) 


M312 


YIG SHIELD CASE 
(Fig. 8-10) 


INPUT PANEL ASSEMBLY | Fig. 8— 2(M) 
-TR- 4122B 


MECHANICAL PARTS 
8 155 


Fig. & INDEX No. 


8—156 


oO ON DO FF WH HB = 


er 4 
oO ON DN FP WH hw = 


WOW WW WwW NY BH HB HB NHB HB HB NH DNB LH 
Wn = ODO ODN DU FF WHS |= O 


-TR-4122B 


MECHANICAL PARTS LIST 
FRONT & MEP-251 ASSEMBLY 


MIB-0358-0 134-6 
LS19P 1-2-4D 
LS19P 1-3-3D 
MSP 103C 

10-4 

-13B-2kaQ 
RA25YN25SB10k2G 
MFS-201N6 

MF S-201N6 

SL83 
MXK-0106-0182-4 
MEG-0025-2103-7 
MIB-0303-1142-0 
M1305-10kQ 
MBK-0101-0175-5 
MIB-0304-0133-1 
YSNH-157D 
MZK-0107-0183 


MSP-0108-0133- 
0010-3 


MEM-0040-0115-7 
MEM-0119-0112-2 
7BA-60720 

MSN-0114-0112-1 
MSN-0118-0112-2 
MAK-0102-0112-1 
MEM-0040-0115-7 
MBN-0119-0112-2 
781-6072C 

MSN-0115-0112-8 
MEM-004 1-0115-5 
MSN-0063-0112-0 
MSN-0062-0112-2 
MXK-0105-0172-8 


Description 


PLATE, sub-panel 

SWITCH, SCAN TRIG. (S5) 
SWITCH, VERT. MODE (S4) 
SWITCH, push SINGLE SCAN (S7) 


CONNECTOR, PHONE 
Wirewound Potentiometer, ADJ (R3) 
RESISTOR, variable FINE (R2) 
SWITCH, VIDEO FILTER (S3) 

SWITCH, START/CENTER (S1) 

SWITCH, SCAN MODE (S6) 

STOPPER, board PB296 

TUNING block, 

HOLDER, VR. 

Potentiometer, ZERO CAL. (R1) 
KNOB, ZERO CAL. 

SPACER, counter 

SWITCH, rotary DISPERSION/DIV. 
SPACER, front 

FILTER, FREQUENCY 


KNOB, TUNING 
PLATE, TUNING knob 

KNOB, TUNING-FINE 

PLATE, TUNING-FINE knob 
PLATE, TIME/DIV. knob 
BASE, plate TIME/DIV. 
KNOB, TIME/DIV. 

PLATE, TIME/DIV. knob 
KNOB, MANUAL SWEEP 
PLATE, MANUAL SWEEP knob 
KNOB, DISPERSION/DIV. 
PLATE, DISPERSION/DIV. knob 
PLATE, BAND WIDTH knob 
SPACER, knog 


ASSEMBLY, circuit board PB296 


Fig. 8 - 3(M) 
-TR-4122B 
FRONT & MEP- 251 ASSEMBLY 8-187 


-TR-4122B 
MECHANICAL PARTS LIST 
FRONT & MEP-251 ASSEMBLY 


Fig. & INDEX No. Description 


781-607IC KNOB, BAND WIDTH 


MBN-0120-0112-0 | PLATE, knob 
MEM-0041-0115-5 KNOB, REFERENCE LEVEL 

MSN-0080-01 12-2 PLATE, REFERENCE LEVEL (10dB Step 
781-6071C KNOB, REF. LEVEL 

MSN-0116-0112-6 | PLATE, REF. LEVEL knob 
MSN-0117-0112-4 | PLATE, REFERENCE LEVEL (1dB Step) 
MXK-0104-0112-4 BASE, REF. LEVEL FINE knob 
MAK-0103-0112-9 SPACER, knob 

781-6072C KNOB, REF. LEVEL FINE 
MSN-0114-0112-1 PLATE, REF. LEVEL FINE knob 


MSB-0359-1134- FRONT PANEL, right 
0010-7 
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-TR-4122B 
MECHANICAL PARTS LIST 
INPUT PANEL ASSEMBLY 


Fig. & INDEX No. Description 


MIB-0305-0134-7 PLATE, input sub-panel 
KCA-33A-01 BNC-UM CABLE, CAL. OUT. (Ca6) 
THDC-HRMJ-NJ CONNECTOR, INPUT (J1) 


PLATE, input sub- panel 


BNC-UM CABLE, 
CAL. OUT. ( Ca6 ) 


CONNECTOR, INPUT 
(J1) 


SCREW 
M3x8 


Fig. 8 -4(M) 
-TR-4122B 
INPUT PANEL ASSEMBLY 


8-159 


-TR-4122B 
MECHANICAL PARTS LIST 
CRT SUB-PANEL ASSEMBLY 


MIB-0355-0134-2 
BNF-2 (Red) 
BD-701R 
RV16YN15SB1kQ 


Fig. & INDEX No. 


RVE16YN15R4M 
RVE16YN15R4M 
THDC-HRMJ-NJ 


RS-700A 1-1-6 
L=20 


PSW-135 
531-5702 
MIK-0124-0122-6 
MEB-0311-0153-9 
MEP-0113-0133-9 
MEP-0114-0132-6 
MXP-0111-0135-7 
MEB-0310-0153-1 


8—160 


 eserintion, | 


PLATE, CRT sub-panel 
NEON LAMP, AC LINE ON (N1) 
LED LAMP, BATT. ON (D1) 


RESISTOR, variable BASELINE 
CLIPPER 


RESISTOR, variable INTENSITY (R7) 
RESISTOR, variable FOCUS (R8) 
CONNECTOR, TG. OUTPUT (J2) 
SWITCH, rotary OUTPUT LEVEL (S1) 


SWITCH, push (S2) 
SPACER 
HOLDER, CRT 
CRT BAND (Lower) 
CUSHION, CRT, sponge A 
CUSHION, CRT, sponge B 
TAPE, plastic 

CRT BAND (Upper) 


(15)CRT BAND 
( Upper ) 


(3) cusHion, 


sponge B 


RESISTOR, variable 
INTENSITY 


RESISTOR, 
variable =f 
BASELINE CLIPPER ~ 


(10.)HOLOER, CRT 


LED LAMP 

Fon ON LY 
NEON LAMP, 

AC LINE ON 


(8)SWITCH, push 


SPACER 


PLATE, CRT sub - panel 


Fig. 8 - 5(M) 
-TR- 4122B 
CRT SUB- PANEL ASSEMBLY 
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-TR-4122B 
MECHANICAL PARTS LIST 
MOTHER BOARD ASSEMBLY 


MSB-0328 BRACKET, connector 

BNC-078 CONNECTOR (J12,13,14) (Z,Y,X AXIS) 
KCA-33-320 CONNECTOR (Ca-7) IF OUTPUT 
57-40500 CONNECTOR (J7) AUX. OUTPUT 
MIB-0352-1164-0 SHIELD CASE, IF 

#807 HOLDER, circuit board 

591-5734 SPACER 

MXB-0365-0134-5 SHIELD PLATE A, IF section 
MIB-0364-2 164-3 COVER, IF shield case 


— 


2 
3 
4 
5 
6 
7 
8 
9 
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@)COVER, IF shield case 


(5)SHIELD CASE, IF section 


| 
ASSEMBLY, circuit board MZ337 


SCREW 


ice 


@ 


oS . 
ASSEMBLY, Pm: 


circuit board PB297 | XX | 


A Tiny 
8 A 


o ®@ 


circuit board 


(8)SHIELD PLATE A, 
IF section 


Ss 


Wirewound Potentiometer , connector 


A13B20KQ ( R21, 22) 
4 


Fig. 8- 6(M) 
-TR-4122B 
MOTHER BOARD ASSEMBLY —" 


-TR-4122B 
MECHANICAL PARTS LIST 
CHASSIS 


Fig. & INDEX No. Description 


KCO040-029-0190 SPRING 
ETWJ-2.5 STOPPER, E RING 
MIB-0307-0142-3 HOLDER, SHAFT power switch 


_ 


MIK-0123-0175-4 SHAFT, power switch 


MXP-0110-0172-3 CAP, power switch 
MIK-0132-0122-9 BASE, Counter 
SCT20L5NU3 LUG, P1 
MIB-0376-2135-3 CHASSIS 
MIK-0110-0185-9 SUPPORT 
MIK-0133-0183-3 HOLDER, TG unit 
NG-79-L BUSH, rubber 

S-1612A CONNECTOR (J4) 
MIB-0306-0142-5 BRACKET, CONNECTOR J4 
MIB-0362-0144-6 SUPPORT A, RF unit 


0 Oo WON DU FF WwW NY 


8—164 


©)cap, 


(@)sTOPPER, E RING —~ SCREW 


(13)BRACKET, CONNECTOR J4 
(HOLDER, 
SHAFT power switch 


CONNECTOR (J4) 


G) SHAFT, power switch 


power switch 


BASE, counter 


SUPPORT A, 
RF unit 


ss B 
(9) SUPPORT B 
(10) HOLDER, T. G. unit 


Fig. 8- 7(M) 
-TR-4122B 
CHASSIS 
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-TR-4122B 
MECHANICAL PARTS LIST 
CRT & FRONT 


MSB-0356-1134- 
0010-0 


1XH-0036-0103-7 
MXP-0125-0135-7 
781-5329A 
812-5134A 
781-6071 
812-5134A 
TB-0813 
781-5447 

MIB-0309-0143-8 


Fig. & INDEX No. 


oO ON DU KF WW NY 


= 


8—166 


Description 


FRONT PANEL, left 


HOOD, CRT 
FILTER, FREQUENCY COUNTER 

KNOB, INTENSITY, FOCUS, B.CLIPPER 
PLATE, knob 

KNOB, T.G. OUTPUT LEVEL 
PLATE, knob 

BUSH 
BUSH 
STOPPER, CRT 


SCREW 
| M3x8 


STOPPER, CRT 


G) KNOB, 
INTENSITY, ~O FE 
FOCUS, re 
BASELINE CLIPPER 
(S)PLATE, nar 


(6)KNOB, T.G. OUTPUT LEVEL 


(7) PLATE, knob 


Fig. 8 - 8(M) 
-TR- 4122B 


CRT & FRONT 
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-TR-4122B | 
MECHANICAL PARTS LIST 
CRT SHIELD CASE ASSEMBLY 


Fig. & INDEX No. Stock No. Description 


8-9 MIB-0309-0143-8 STOPPER, CRT 
MIB-0308-0163-5 NECK-HOLDER, CRT . 
MIK-0125-0122-4 HOLDER, CRT | 
MEB-0351-0165-7 SHIFLD CASE, CRT 
MEP-0115-0133-5 -| CUSHION, CRT, sponge C 
MXP-0112-0133-6 TAPE, plastic 


8—168 


SCREW 
M3x8 


STOPPER, CRT 


(S) CUSHION, CRT sponge C 


(6)TAPE, plastic 


HOLDER, CRT 


(4)SHIELD CASE, CRT 


Fig. 8- 9(M) 
-TR-4122B 


CRT SHIELD CASE ASSEMBLY 8-169 


-TR-4122B 
MECHANICAL PARTS LIST 
YIG SHIELD CASE ASSEMBLY 


Description 


PCN6-105-2.5E 
NG-79-C 
MEP-153 
MEB-0316-0163-6 
MIB-0315-0133-7 
MIK-0126-0123-0 
MIK-0127-0123-8 


MEB-0368-0103-7 
MEP-256 


MIB-0367-0104-3 


Fig. & INDEX No. 


CONNECTOR (J30) 
BUSH, rubber 

YIG TUNED OSC. 
COVER, YIG Shield case 
BASE C, YIG tuned OSC. 
BASE A, YIG tuned OSC. 
BASE B, YIG tuned OSC. 


SHILED CASE, YIG tuned OSC. 
COUPLER 


CHASSIS, YIG tuned OSC. 


oD ON DN FF WW bh 


— 


8-170 


(4) COVER, YIG shield case 


BASE C, YIG tuned OSC. 


ASSEMBLY, 


circuit board SG204 (6)BASE A, YIG tuned OSC 


() VIG TUNED oSC. 
BASE C, YIG tuned OSC. 


BASE 8B, YIG tuned OSC. 


(8) SHIELD CASE, YIG tuned OSC 


(9) COUPLER, MEP - 256 


N—(IO)CHASSIS, YIG tuned OSC. 


Fig. 8- 10(M) 
-TR-4122B 
YIG SHIELD CASE 
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-TR-4122B 


MECHANICAL PARTS LIST 
MEP-252 ASSEMBLY 


Fig. & INDEX No. 


MSB-0360-1134- 
0010-4 


FH-003 
TB-1116 
TOP-23A 
MBK-0122-0172-4 
NF-13502 
JRC21RG-16S 
JRC21RC 
TP-1036B 
MIB-0317-0143-1 
MIB-0375-1103-5 
MZK-0128-0183-3 
MEC-0006-0105-3 
USN-00905-A 


oO ON DH FF WH LD 


_ 


8-172 


Description 


PANEL, rear 


HOLDER, fuse 

BUSH 

LUG, ground 

FOOT 

CABLE, AC power 

CONNECTOR, EXT.DC INPUT (J1) 


CAP, connector J1 
TRANSFORMER, power (T1) 
HOLDER A, transformer 

HOLDER B, transformer 
SPACER 
FRAME, rear 
FASTENER, Sheet nut 


TRANSFORMER, power ( T1) 


(4)FASTENER, sheet nut 
ae 45 
<<] 
= ASSEMBLY, circuit board SE160 


(13) FRAME, rear 


Qe 
HOLDER A 
Oye & “A 


@) CONNECTOR, 


EXT DC INPUT(J1) ASSEMBLY, circuit board 


Sy © cap SE159 
connector J1 
»— Pee 
oe aa 
a HEAT SINK SECTION ASSEMBLY 
4 (Fig. 8-12) : 

Fig. 8 -11(M) 
-TR-4122B 
MEP - 252 ASSEMBLY glia tos 


-TR-4122B 
MECHANICAL PARTS LIST 
HEAT SINK SECTION ASSEMBLY 


MBK-0121-1104-7 
Z-2104P-00 
Z-2103P-00 


Description 


Fig. & INDEX No. 


HEAT SINK, IC 
COVER for IC1, Q1,Q2,03 
COVER for Q4 


8-174 


(1) HEAT SINK, IC Wirewound Resistor 


RI, R2(RH-10 0.4NK) 


TRANSISTOR 
Q4( 2SC515A) 


SCREW ) 
M3 x15 


TRANSISTOR 
COVER for Q4 Q1 to O3( 25D82) 


IC REGULATOR 
1C1(S13552M ) 


DIODE 
D1 to D3(VH247) 


-) ) 
» S! 
SCREW * scREW i) 
M3x15 M3x15 Se 
Di 


COVER for IC1, Q1, 02, 3 


Fig. 8 - 12(M) 
-TR- 4122B 


HEAT SINK SECTION ASSEMBLY 
8-175 


-TR-4122B 
MECHANICAL PARTS LIST 
MEP-260 ASSEMBLY 


MIB-0339-0133-7 
50-645-4526-89 
MEK-0117-1103-9 
PF-5-175 


MSK-0116-1104- 
0011-3 


MEK-0115-1104-3 
MIB-0373-1134-3 
531-5702 
50-645-4526-89 


Description 


Fig. & INDEX No. 


8-13 1 


COVER, RF AMP. 

CONNECTOR (J1,J2) 

CASE, RF AMP. 

CONNECTOR, terminal standoff 


COVER, bottom Frequency Counter 


SHIELD CASE, Counter 


COVER, top Frequency Counter 
SPACER 


CONNECTOR (J3) 


8-176 


COVER, RF AMP. 


SCREW 
> w26x6 
CONNECTOR ( J1, J2) 


ASSEMBLY, circuit board SH212 


CASE, RF AMP. 


CAPACITOR C1, C5 
(KFDS51AYZB102P50) 


SCREW (5) COVER, bottom 


FREQUENCY COUNTER 


ASSEMBLY, circuit board SZ334 
(6) SHIELD CASE, Counter 


(7) COVER, top FREQUENCY COUNTER 
e > : (8) SPACER 


Se 
sca tO 


M3 x15 


Fig. 8-13(M) 
-TR-4122B 
MEP - 260 ASSEMBLY 


ASSEMBLY, circuit board SG175 


at? 


-TR-4122B 
MECHANICAL PARTS LIST 
MEP-257 ASSEMBLY 


MSB-0574-0134- 
0010-7 


MSB-0575-0134- 
0010-6 


MEK-0118-0104-8 
MEK-0119-0104-6 
MEK-0120-1104-2 


Description 


Fig. & INDEX No. 


SHIELD CASE-COVER, T.G. 


SHIELD CASE-COVER, T.G. 


SHIELD CASE, T.G. 
CASE-COVER, T.G. 
CASE-COVER, T.G. 


8-178 


(1) SHIELD CASE - COVER(2I0), T.G. 


(2) SHIELD CASE - COVER (1500), T.G. 


SHIELD CASE, T. G. 


ASSEMBLY, circuit board SH189 


ASSEMBLY, 
circuit board SF117 


CASE - COVER(1), T G. 


MEP ~ 258 


SCREW » 


M3 x10 


(5) CASE - COVER (2), 
T.G. 


@ 
g SCREW 


M2.6 x12 


Fig. 8- 14(M) 
-TR-4122B 
MEP- 257 ASSEMBLY 
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-TR-4122B 
MECHANICAL PARTS LIST 
MEP-255 ASSEMBLY 


Fig. & INDEX No. Stock No. Description 


MSB-0372-1134-0 COVER, top 
MEK-0113-1104-7 SHIELD-CASE, RF unit 
MEK-0114-1104-5 COVER, buttom 


8—180 


COVER, top 


(2) SHIELD-CASE, RF unit 


ASSEMBLY, circuit board SX043 


COVER, bottom 


M2.6x12 


Fig. 8 - 15(M) 
-TR-4122B 
MEP-255 ASSEMBLY 


8-181 


8—182 


FRONT VIEW ! SIDE VIEW 


EXTERNAL VIEW 


* rd : ° | a 
a ob TR-4122B 
® 1) 
(oe ee 


REAR VIEW 
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Appendix Technical Terms 


IF Bandwidth 

A Spectrum Analyzer uses Band Pass Filter (B.P.F.) in 
analyzing individual frequency components which are 
composed in an input signal. 3dB bandwidth of a B.P.F. 
is called an IF Bandwidth. [Fig. a] The characteristic 
of a BP.F. must be considered in appropriate from 
depending on the sweep width and sweep speed. 
-TR- 41228 is designed so that settings are auto- 
matically selected to the best. Spectrum resolution is 
improved as the bandwidth is set narrower in general so 
that sometimes the resolution of a Spectrum Analyzer is 
expressed with the narrowest IF Bandwidth. [Fig. b] 


Fig-a IF Bandwidth Fig-b Resolution 


Fig. A-1 IF B.W. Reference Diagram 


Gain Compression 

If an input signal is applied in excess of a level, CRT 
display does not indicate correct level but shows as if 
increase of the input signal level were compressed. This 
phenomenon is called Gain Compression and defines 
linearity of the input signal range of the Spectrum 
Analyzer. Practically used is the range up to the com- 
pression of 1dB. 


Input Sensitivity 

Input Sensitivity is an ability of a Spectrum Analyzer to 
detect the smallest signal. It is directly related with the 
noise generated in the Spectrum Analyzer itself and 
depends on the IF Bandwidth being used. Input Sensi- 
tivity normally means the Average Noise Level at the 
least IF Bandwidth of the Spectrum Analyzer. 


Maximum Input Level 

It is the maximum permissible level at RF. input of the 
Spectrum Analyzer. Permissible level can be changed in 
accordance with provision of input attenuator. 


Residual FM 

Residual FM is used to mean short time stability of the 
local oscillator group built in a Spectrum Analyzer, and 
the drifting frequency bandwidth for a unit time is 
mentioned in peak to peak. It also indicated the meas- 


urement limit in measuring residual FM for the object 
under measurement. 


Residual Response 

it is to define the degree of level to which the spurious 
en al generated in the Spectrum Analyzer is restrained. 
It is due to a leakage signal like local oscillator output of 


the Spectrum Analyzer, and care is required in the case 
of analyzing extremely small input signal. 


Quasi Peak Value Measurement 

Reception interference noise in radio communications 
normally appears in a form of impulse. Such an inter 
ference energy is objectively evaluated with a value pro- 


* portional to the quasi peak value. Since it is necessary 


to conclude the measurement range and detection time 
constant, etc. in measurement evaluation, quasi peak 
value is decided to indicate the measurement value. In’ 
accordance with the conclusion, there are JRTC Specifi- 
cations in Japan and C.I.S.P.R. Specifications in U.S.A. 
Takeda Riken’s -TR-4132/4132N Spectrum Analyzer 
is the first to have adapted C.I.S.P.R. Specifications. 


Frequency Response 

This term is generally used to express an amplitude 
(frequency) characteristic of a frequency. With a Spec- 
trum Analyzer, it means the frequency characteristic 
(flatness) of input attenuator and mixer, etc. for respec- 
tive input frequency and is indicated in + AdB. 


Scan Width 

This is to express display range of horizontal axis (fre- 
quency domain) on CRT and includes the following 
display modes: 

Full Scan: sweeps over the measurement range of the 
Spectrum Analyzer. 

Dispersion/DIV.: is accurately calibrated frequency 
scale. Frequency axis is arbitrarily selected and sweep 
is effected from wide band to narrow band. . 

Zero Scan: does not perform frequency sweep but is 
tuned only to the frequency displayed at CRT display 
center. In this mode, the horizontal axis is not fre- 
quency but represents time axis as set by scan time. 


Spurious 

Spurious is undesired signal other than objective signal 
and is classified in accordance with characteristic of the 
signal as follows: 

Harmonic Spurious: Specifies level of the harmonic 
which is generated in the Spectrum Analyzer (normally 
at mixer circuit) when ideal nondistorted signal is ap- 
plied to the Analyzer. It also expresses the ability of 
harmonic distortion measurement. 

Near-by Spurious: is the small spurious which appears in 
the neighbor of the Spectrum on the display when a 
pure single spectral signal is applied to a Spectrum 
Analyzer. 

Nonharmonic Spurious: is called a residual spurious that 
is spurious of the frequency inherently generated in the 
Spectrum Analyzer. 


Noise Sideband 

Noise Sideband is an ability commonly used in expres- 
sing oscillation purity of an oscillator. With a Spectrum 
Analyzer, the noise generated in local oscillators and 
phase lock loops in particular appears in the neighbor of 
the spectrum under measurement and disturbs per- 
formance of the Spectrum Analyzer. It is therefore 


A-1-1 


necessary for such an instrument to specify the noise 
sideband of its own to mention the range where noise 
sideband of external signals can be analyzed. Typical 
specifications adapted to a Spectrum Analyzer are 
shown below. 

The one specifies the Noise Sideband being —70dB 
below the signal peak, 20kHz away from the carrier, 
with 1kHz IF Bandwidth. Generally used is an expres- 
sion of the energy existing in a 1Hz bandwidth. [Fig. b] 
If the former is expressed in this way of the latter, the 
signal in 1Hz bandwidth is about 10 log 1Hz/1kHz that 
is about —30dB more lower, bearing in mind —70dB at 
1kHz bandwidth. So, the former can be replaced to read 
—100dB/Hz, 20kHz away from the carrier with 1kHz 
Bandwidth. 


Analyzer IF Filter 
Characteristic 


Noise Sideband 


Fig. A-2 Noise Sideband Reference Diagram 


Bandwidth Selectivity 

The characteristic of Band Pass Filter is not of a normal 
rectangle but is given with an attenuation characteristic 
similar to that in a gauss distribution. Consequently, in 
the case there are two signals mixed in neighbor, the 
smaller signal is hidden in the skirt of the larger one as 
shown in Fig. (a) below. It is therefore necessary to 
specify the bandwidth at an appropriate area (60dB), 
and the ratio of the bandwidths at 3dB and 60dB points 
in expressed as Bandwidth Selectivity. 


a) Separation of signals b) Selectivity of IF 
of different levels y Filter 


Fig. A-3 B.W Selectivity Reference Diagram 
Bandwidth Accuracy 
It is the accuracy of bandwidth for IF Filter and is 


expressed with the deviation to the nominal value at the 
point 3dB below the peak. This ability is not necessarily 
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considered in level measurements for normal continued 
signals but in level measurements for noise signals. 


Bandwidth Switching Accuracy 
Appropriate number if IF Filter is prepared and used by 
switching in analyzing a signal into spectrum so as to 
obtain best resolution for the scan width. The IF Filter 
retains inherent loss individually, and switching to the 
other causes an error corresponding to respective loss 
even in the case of measuring the same signal. This is 
defined as Bandwidth Switching Accuracy. 
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Bandwidth Switching Error 


Fig. A-4 B.W. Switching Accuracy Reference Diagram 


Reference Level Display Accuracy 

Absolute level of the input signal is read with a Spec- 
trum Analyzer display in reference to the horizontal top 
line of the graticule. The level set to the horizontal top 
line is called the reference level. The reference level can 
be selected in accordance with the settings of IF GAIN 
and Input Attenuator in the display of dBm or dBu. 
The absolute accuracy of the display is the reference 
level accuracy . 


Reference Level 


Fig. AS REFERENCE LEVEL Reference Diagram 


V.S.W.R. (Voltage Standing Wave Ratio) 

It is a constant to represent impedance matching condi- 
tion and is expressed by a ratio of the maximum and 
minimum values among the standing waves which are 
composed by travelling waves and reflected waves at the 
condition the Spectrum Analyzer is acting as a load to 
an ideal nominal impedance source. This is another 
expression of reflection coefficient and reflection loss 
which relation is described below. 


In the case the signal Eo supplied from the transmitter 


side is completely transmitted to the receiver (a Spec- 
trum Analyzer) without any impedance loss, the signal 
EI received must be identical to EO. If the signal is not 
perfectly transmitted due to mismatching, etc. but there 
are reflected wave received again at the leve] ER, the 
reflection coefficient is expressed as follows: 

Reflection coefficient m = ER/EO 

The ratio of reflected wave ER to travelling wave Eo is 
reflection loss which is 20 log ER/EO [dB] 

V.S.W.R. = (EO + ER) / (EO — ER). 

The relationship with reflection coefficient is: 

V.W.W.R. =(1 + Im]) /(1 — Im) 

V.S.W.R. is in a range from 1 to indefinite, and the 
matching is better as V.S.W.R. is close to 1. 


(Signal under measurement) | Spectrum Analyzer 


Transmitter[Eo—= = —Fer Recetver| 


Travelling wave reflected wave 
Er 


Fig. A-6 \V.S.W.R. Reference Diagram 


Spurious Response 

It is the harmonic distortion generated in the input 
mixer circuit as the input level goes up, as shown in the 
figure below. The level range available in nondistortion 
depends on fundamental input level and an example 
shown in the figure is —70dB for the input level of 
—30dBm. In practice, the input attenuator is effectively 
used to decrease the signal level to get it appropriate. 
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Fig. A-7 Spurious Response Reference Diagram 


YIG-tuned Oscillator : 

YIG-tumed Oscillator was reported by Griffiths in 1946 
for the first time. Ferite in Garnet representing YIG 
(Yttrium Iron Garnet) single crystal has an extremely 
sharp electro-spin resonance in frequency has a linear 
proportional relationship with the impressed DC magne- 
tic field over a wide frequency range. It enables wide- 
band electronic tuning by varying excitation current of 
the magnet which causes a DC magnetic field. Takeda 


Riken uses YIG Oscillator for the local oscillators of its 
Spectrum Analyzers and -TR-5200 series Automatic 
Microwave Frequency Counters. 
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Fig. A-8 YIG-tuned OSC. Block Diagram 


